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DESCRIPTION 
TRYCYCLIC COMPOUNDS AS PROSTAGLANDIN I 2 RECEPTOR AGONISTS 

TECHNICAL FIELD 
5 The present invention relates to tricyclic 

compounds having very satisfactory prostaglandin I 2 
receptor agonistic activity, their production, 
intermediates and use. 

10 BACKGROUND ART 

It is known that prostaglandin I 2 (PGI 2 ) is a 
substance which is biosynthesized from arachidonic acid 
through prostaglandin H 2 (PGH 2 ) and has potent platelet 
aggregation inhibitory activity, vasodilative activity, 

15 lipid deposition inhibitory activity, and leukocyte 
activation inhibitory activity. As such, PGI 2 is 
considered to be effective in the treatment of 
peripheral vascular diseases (e.g. peripheral embolism, 
vibration syndrome, Raynaud's disease, etc.), systemic 

20 lupus erythematosus, post-PTCA (percutaneous 
transluminal coronary angioplasty) arterial 
reobliteration/restenosis , atherosclerosis , thrombosis , 
diabetic neuropathy, hypertension, ischemic diseases 
(e.g. cerebral infarction, myocardial infarction, 

25 etc.), transient ischeniic attack, and 
glomerulonephritis . 

Meanwhile, WO 96/20925, for instance, reports a 
non-prostanoid PGI 2 receptor agonist compound of the 
formula: 




wherein R l represents -X- (CH 2 ) n COOR 3 wherein X 
35 represents -0-, -S- or -CH 2 - ; R 3 typically represents 



hydrogen or Ci_ 5 lower alkyl; n represents 1-3; R ? 
typically represents -CR*=CR 5 -0- or -CR 5 =CR 4 -0- wherein 
R* represents -(CH 2 ) n -Y-R 8 wherein m represents 1-4; Y 
typically represents -0- or -CH 2 -; R 8 typically 
represents phenyl; R 5 typically represents hydrogen or 
Cj.5 lower alkyl. 

jp-A-62-252780 discloses an antiulcer tricyclic 
compound of the formula: 




wherein X and Y independently represent hydrogen, 
halogen, lower alkyl or lower alkoxy; n represents 0-4 
R x represents hydrogen, lower alkyl, unsubs titu ted or 
substituted phenyl; R 2 typically represents lower 
alkyl, unsubstituted or substituted phenyl, 
heterocyclic group or cyclic amino; R 3 represents 
hydrogen, lower alkyl, or acyl ; R 2 and R 3 optionally 
taken together represent cyclic amino. 

PGI 2 is by no means chemically and biologically 
stable enough for use as a medicine. Moreover, it is 
not clear-cut in the desired action or actions versus 
other actions, thus unavoidably inducing adverse drug 
reactions . 

Meanwhile, no information is available on the 
relation of those known tricyclic compounds to the 
affinity for PGI 2 receptors. Under the circumstances, 
there is a keen demand for creation of a compound 
structurally removed from PGI 2 and yet having a high 
affinity for PGI 2 receptors and acting as a PGI 2 
receptor agonist with improved chemical stability and 
stability against metabolism and greater clinical 
efficacy than PGI 2/ thus being very satisfactory for 
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use as a medicine. 

The inventors of the present invention explored 
for compounds having PGI 2 receptor agonistic activity 
and succeeded in the creation of a compound of the 
formula : 



10 



20 




• ■C-CCH.J.-C - 

0 



wherein R 1 represents hydrogen or a substituent group; 

m represents an integer of 1 to 3; 

Ar represents an aromatic group which may be 

substituted; 

15 X represents a bond or a divalent straight-chain group 
which have 1 to 6 atoms and may be substituted; 
Y represents -S-, -0- or -N(R 2 )- 

wherein R 2 represents hydrogen or a substituent group; 
Z represents -N= or -C(R 3 )= 

wherein R 3 represents hydrogen or a hydrocarbon group; 
ring A represents a benzene ring which may be 
substituted by a substituent in addition to a group of 
the formula: -OfCH^COR 1 wherein the respective symbols 
have the same meanings as defined above; and 
25 ring B represents a 5- to 7-membered ring which may be 
substituted, or a salt thereof, 

which compound is structurally characterized in that 
the benzene ring (ring A) of the tricyclic skeletal 
system of the formula: 

30 




35 



wherein the respective symbols have the meanings 
defined above, has a substituent group of the formula 
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-0(CH 2 ) m COR l wherein the respective symbols have the 
meanings defined above . 

The inventors further discovered that because of 
the above unique chemical structure, the above compound 
5 or a salt thereof [hereinafter sometimes referred to 

briefly as compound (I)], is an excellent PGI 2 receptor 
agonist having a high affinity for PGI 2 receptors, high 
chemical stability, and high stability against 
metabolism and, thus, being fully satisfactory as a 
10 medicine. The present invention is predicated on the 
above f indings . 

DISCLOSURE OF INVENTION 

The present invention to: 
15 ( 1 ) compound ( I ) ; 

(2) a compound of the above (1) wherein R 1 is (i) 
hydrogen, 

(ii) a hydroxy which may be substituted by a C,_ 6 alkyl, 
C 2 _ 6 alkenyl, C 2 . 6 alkynyl, C 3 . 6 cycloalkyl, C 6 _ u aryl or 

20 C 7 _ 16 aralkyl group, each of which may be substituted by 
1 to 5 substituents selected from the group consisting 
of halogen, alkyl which may be halogenated, C 2 _ 6 

alkenyl which may be halogenated, C 2 _ 6 alkynyl which may 
be halogenated, C 3 . 6 cycloalkyl which may be 

25 halogenated, C 6 „ 10 aryl, C 7 . u aralkyl, C U6 alkoxy which 
may be halogenated, C 6 „ 10 aryloxy, C U6 alkyl-carbonyl , 
C 6 _ 10 aryl-carbonyl , C 7 _ u aralkyl-carbonyl , C U6 alkyl- 
carbonyloxy, C 6 . l0 aryl-carbonyloxy , carboxy, 
alkoxy-carbonyl , carbamoyl , mono-C^ alkyl -carbamoyl , 

30 di-Ci.6 alkyl-carbamoyl , amidino, imino, amino, mono-C,.r, 
alkylamino, di-Cj_ 6 alkylamino, 3- to 6-membered cyclic 
amino, C 10 alkylenedioxy , hydroxy, nitro, cyano, 
mercapto, sulfo, sulfino, phosphono, sulfamoyl, mono- 
C,. 6 alkylsulfamoyl, di-C^ alkylsulf amoyl, C U6 

35 alkylthio which may be halogenated, C 6 . 10 arylthio, C uft 
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10 



20 



30 



] -r, 



alkylsulf inyl, C 6 . 10 arylsulf inyl , C,. 6 alkylsul f onyl and 
Cs-io arylsulfonyl , or 

(iii) an amino which may be substituted by 1 or 2 
substituents selected form the group consisting of C,. fi 
alkyl, C 2 . 6 alkenyl, C 2 . 6 alkynyl, C 3 _ 6 cycloalkyl, C 6 . u 
aryl and C 7 _ 16 aralkyl group, each of which may be 
substituted by 1 to 5 substituents selected from the 
group consisting of halogen, alkyl which may be 

halogenated, C 2 _ 6 alkenyl which may be halogenated, C 2 . fi 
alkynyl which may be halogenated, C 3 _ 6 cycloalkyl which 
may be halogenated, C 6 . 10 aryl, C 7 . u aralkyl, C J . 6 alkoxy 
which may be halogenated, C 6 . 10 aryloxy, C A _ 6 alkyl- 
carbonyl, C 6 . l0 aryl-carbonyl , C 7 ^ u aralkyl-carbonyl, C 
alkyl-carbonyloxy, C 6 . 10 aryl-carbonyloxy , carboxy, C,_ 6 
15 alkoxy-carbonyl, carbamoyl, mono-C^ alkyl-carbamoyl , 
di-Cj.6 alkyl-carbamoyl, amidino, imino, amino, mono-C 
alkylamino, di-C U6 alkylamino, 3- to 6-membered cyclic 
amino, alkylenedioxy , hydroxy, nitro, cyano, 

mercapto, sulfo, sulfino, phosphono, sulfamoyl, mono- 
c i-6 alkylsulfamoyl, di-d_ 6 alkylsul famoyl , C U6 
alkylthio which may be halogenated, C 6 . 10 arylthio, d.,, 
alkylsulf inyl, C 6 . 10 arylsul f inyl , C,. 6 alkylsul f onyl and 
C 6 -io arylsulf onyl ; 
m is an integer of 1 to 3; 
25 Ar is a (i) c 6 _ u aryl or (ii) 5- to 10-membered 

aromatic heterocyclic group containing 1 to 4 hetero 
atoms selected from among nitrogen, sulfur and oxygen 
as a ring member other than carbon, each of which may 
be substituted by 1 to 5 substituents selected from the 
group consisting of halogen, d-3 alkylenedioxy, nitro, 
cyano, C,_ 6 alkyl which may be halogenated, C 3 . 6 
cycloalkyl, d-e alkoxy which may be halogenated, C ( _ 6 
alkylthio which may be halogenated, hydroxy, amino, 
mono-C,_ 6 alkylamino, di-C U6 alkylamino, C N6 alkyl- 
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carbonyl, carboxy, C x _ 6 alkoxy-carbonyl , carbamoyl, 
mono-Cj.e alkyl -carbamoyl , di-C^ alkyl-carbamoyl , C 6 . 10 
aryl-carbamoyl , sulfo, C^g alkylsul f onyl , C 6 . 10 aryl and 
C 6 -io aryloxy; 
5 X is (i) a bond or 

(ii) a divalent group of the formula: -Xa-Xb- 
wherein Xa is a bond, S, SO, S0 2 , 0 or NR*, 
wherein R 4 is hydrogen, C^* alkyl, C 3 . 6 cycloalkyl, C 6 . u 
aryl, C 7 . n aralkyl, f ormyl , C U6 alkyl-carbonyl or C 6 _ 10 
10 aryl-carbonyl ; and 

Xb is (a) a bond or (b) Cj.j alkylene, C 2 _ 5 alkenylene, 
C 2 _5 alkynylene or a group of the formula: 
-(CH 2 ) p -Xc-(CH 2 ) q - 

wherein Xc is S, SO, S0 2 , 0 or NR* a , 

15 wherein R 4a is hydrogen, alkyl, C 3 _ 6 cycloalkyl, C 6 . u 

aryl, C 7 . u aralkyl, f ormyl , alkyl-carbonyl or C 6 . 10 

aryl-carbonyl; p and q are independently an integer of 
0 to 4 and p+q is an integer of 0 to 4, each of which 
group may be substituted by 1 to 5 substituents 

20 selected from the group consisting of (1) halogen, (2) 
nitro, (3) cyano, (4) alkyl which may be 

halogenated, (5) C 3 . 6 cycloalkyl, (6) C 7 _ n aralkyl, (7) 
Cj. 6 alkoxy which may be halogenated, (8) C U6 alkylthio 
which may be halogenated, (9) hydroxy, (10) amino, (11) 

25 mono-C u6 alkylamino, (12) di-C^g alkylamino, (13) C 6 . 10 
aryloxy, (14) Ci_ 6 alkyl-carbonyl, (15) C 6 _ 10 aryl- 
carbonyl, (16) oxo and (17) a (17-i) C 6 . u aryl or (17- 
ii) 5- to 10-membered aromatic heterocyclic group 
containing 1 to 4 hetero atoms selected from among 

30 nitrogen, sulfur and oxygen as a ring member other than 
carbon, each of which may be substituted by 1 to 5 
substituents selected from the group consisting of 
halogen, alkylenedioxy , nitro, cyano, alkyl 

which may be halogenated, C 3 . 6 cycloalkyl, C t . 6 alkoxy 
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which may be halogenated, alkylthio which may be 

halogenated, hydroxy, amino, mono-C^ alkylamino, di-C,. 
6 alkylamino, alkyl-carbonyl, carboxy, c,. fi alkoxy- 

carbonyl, carbamoyl, mono-Ci_ 6 alkyl-carbamoyl , di-Ci_ 6 
alkyl-carbamoyl, C 6 . 10 aryl -carbamoyl , sulfo, C U6 
alkylsulfonyl, C 6 . 10 aryl and C 6 . 10 aryloxy; 
R 2 is (i) hydrogen, (ii) C,_ 6 alkyl, (iii) C 2 _ 6 alkenyl, 
(iv) C 2 . 6 alkynyl, (v) C 3 . 6 cycloalkyl, (vi) C 6 . 1A aryl, 
(vii) C 7 . 16 aralkyl, (viii) formyl, (ix) d. 6 alkyl- 
carbonyl, (x) C 6 . 10 aryl-carbonyl, (xi) C 7 _ n aralkyl- 
carbonyl, (xii) C U6 alkylsulfonyl, (xiii) C 6 . i0 
arylsulfonyl which may be substituted by 1 to 3 
substituents selected from the group consisting of C w , 
alkyl, c t _ 6 alkoxy and nitro or (xiv) C 7 . n 
aralkylsulfonyl ; 

R 3 is hydrogen, C^ 6 alkyl, C 2 . 6 alkenyl, C 2 _ 6 alkynyl, C 3 _„ 
cycloalkyl, C 6 „ 14 aryl or C 7 . 16 aralkyl; 

ring A is a benzene ring which may be substituted by 1 
to 3 substituents selected from the group consisting of 
halogen, C JO alkylenedioxy, nitro, cyano, C N6 alkyl 
which may be halogenated, C 3 . 6 cycloalkyl, C,_ 4 alkoxy 
which may be halogenated, alkylthio which may be 

halogenated, hydroxy, amino, mono-C U6 alkylamino, di-C,. 
6 alkylamino, alkyl-carbonyl, carboxy, C,. 6 alkoxy- 

carbonyl, carbamoyl, mono-C^ alkyl-carbamoyl, di-C,_ 6 
alkyl-carbamoyl, C 6 . l0 aryl-carbamoyl , sulfo, C t . G 
alkylsulfonyl, C 6 . 10 aryl and C 6 _ 10 aryloxy, in addition 
to a group of the formula: -OfCH^COR 1 ; and 
ring B is a 5- to 7-membered ring of the formula: 




wherein Ba is -CH 2 -, -<CH 2 ) 2 -, -(CH 2 ) 3 -, -CH=CH-, -O- , 
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-0-CH 2 -, -CH 2 -0-, -0-CH 2 -CH 2 -, -CH 2 -0-CH 2 - , -S<0) r -, 
S(0) r -CH 2 -, or -S(0) r -(CH 2 ) 2 - wherein r is an integer of 
0 to 2, 

which ring may be substituted by 1 to 3 substituents 
5 selected from the group consisting of C U6 alkyl, C 2 _ 6 

alkenyl, C 2 _ 6 alkynyl, C 3 _ 6 cycloalkyl, C 6 . u aryl and C 7 . lft 
aralkyl ; 

(3) a compound of the above (1) wherein the group of 
the formula: -COR 1 is carboxy which may be esterified 

10 or amidated; 

(4) a compound of the above (1) wherein R 1 is hydroxy 
which may be substituted; 

(5) a compound of the above (1) wherein R 1 is hydroxy; 

(6) a compound of the above (1) wherein m is 1 ; 

15 (7) a compound of the above (1) wherein Ar is a C 6 _ u 

aryl which may be substituted by 1 to 3 substituents 
selected from the group consisting of halogen, C t _ 3 
alkylenedioxy , nitro, cyano, alkyl which may be 

halogenated, C 3 . 6 cycloalkyl, Ci_ 6 alkoxy which may be 

20 halogenated, Cj_ 6 alkylthio which may be halogenated, 

hydroxy, amino, mono-C^ alkylamino, di-C^ alkylamino, 
C t . 6 alkyl-carbonyl , carboxy, alkoxy-carbonyl , 

carbamoyl, mono-C^ alkyl-carbamoyl , di-C^e alkyl- 
carbamoyl, C 6 _ 10 aryl-carbamoyl , sulfo, C^ 6 

25 alkylsulfonyl, C 6 . l0 aryl and C 6 _ 10 aryloxy; 

(8) a compound of the above (1) wherein Ar is phenyl 
which may be halogenated; 

(9) a compound of the above (1) wherein X is a divalent 
group of the formula: -Xa^Xb 1 - 

30 wherein Xa 1 is S, SO or S0 2 ; and Xb 1 is C^ 5 alkylene 
which may be substituted by a C 6 . u aryl which may be 
substituted by 1 to 3 substituents selected from the 
group consisting of halogen, alkylenedioxy, nitro, 

cyano, C U6 alkyl which may be halogenated, C 3 . 6 



10 
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cycloalkyl, C U6 alkoxy which may be halogenated, C,. 6 
alkylthio which may be halogenated, hydroxy, amino, 
mono-C^ alkylamino, di-C^ alkylamino, alkyl- 
carbonyl, carboxy, Cj_ 6 alkoxy-carbonyl , carbamoyl, 
mono " c i-6 alkyl-carbamoyl, di-C^ alkyl-carbaraoyl , C 6 . x 
aryl -carbamoyl, sulfo, c U6 alkylsulf onyl , C 6 . I0 aryl and 
C 6 -io aryloxy; 

(10) a compound of the above (9) wherein Xa 1 is S; 

(11) a compound of the above (9) wherein Xb l is a C lo 
alkylene which may be substituted by a phenyl which may 
be halogenated; 

(12) a compound of the above (1) wherein Y is -S-; 

(13) a compound of the above (1) wherein Z is -N=; 

(14) a compound of the above (1) wherein ring B is a 
15 ring of the formula: 



20 wherein Ba 1 is -CH 2 -, -(CH 2 ) 2 -, -0-CH 2 - or -O-; 

(15) a compound of the above (1) which is a compound of 




the formula: 



25 

^C-CCHOb-O 

H 

0 

wherein the respective symbols have the same meanings 
30 as defined above; 

(16) a compound of the above (15) wherein 
R 1 is hydroxy; 
mis 1 ; 

Ar is phenyl which may be halogenated; 
35 X is a divalent group of the formula: -Xa 2 -Xb 2 
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wherein Xa 2 is S, SO or S0 2 ; and Xb 2 is a C 10 alkylene 
which may be substituted by a phenyl which may be 
halogenated; and 

ring B is a ring of the formula: 




wherein Ba 2 is -CH 2 -, -(CH 2 ) 2 -, -0-CH 2 - or -O- ; 
10 (17) a compound of the above (1) wherein 

R 1 is hydroxy which may be substituted by a alkyl; 
m is an integer of 1 to 3; 

Ar is C 6 . l4 aryl which may be substituted by 1 to 3 
substituents selected from the group consisting of 
15 halogen, nitro, cyano, C U6 alkyl which may be 
halogenated, alkoxy and C 6 _ 10 aryl; 

X is (i) a bond or 

(ii) a divalent group of the formula: -Xa 3 -Xb 3 - 
wherein Xa 3 is a bond, S, SO, SO z , 0 or NH; and 
20 Xb 3 is a Cj_ 5 alkylene or C 2 _ 5 alkenylene group which may 
be substituted by a phenyl which may be halogenated; 
Y is -S-; 
Z is -N=; 

ring A is a benzene ring which may be substituted by 1 
25 to 3 

C U6 alkyl, in addition to a group of the formula: - 
0(CH 2 ) tt C0R l ; and 

ring B is a ring of the formula: 

wherein Ba 3 is -CH 2 -, -(CH 2 ) 2 -, -0-CH 2 - or -0- ; 
(18) a compound of the above (1) which is 
35 [ ( 2-diphenylmethylthio-4 , 5-dihydronaphtho[ 1 , 2- 



WO 98/13356 



PCT/JP97/D3384 



11 



10 



15 



20 



25 



30 



d] thiazol-6-yl )oxy]acetic acid, 

[ ( 2- ( 2 , 2 -diphenylethyl ) thio-4 , 5 -dihydronaphtho f 1 , 2 - 
d] thiazol-6-yl )oxy]acetic acid, 

[ ( 2-diphenylmethyl ) sulf onyl-4 , 5-dihydronaphtho [ 1 , 2- 
d]thiazol-6-yl)oxy]acetic acid, 
[ ( 2-bis ( 3-f luorophenyl )methylsul f onyl-4 , 5- 
dihydronaphto[ 1, 2-d ]thiazol-6-yl)oxy] acetic acid, 
[ ( 2-bis ( 2-f luorophenyl )methylsulf onyl-4 , 5- 

dihydronaphto[l,2-d]thiazol-6-yl)oxy]acetic acid, or < 
salt thereof; 

(19) a compound of the above (1) which is 

[ ( 2-diphenylmethylthio-4 , 5-dihydronaphtho [1,2- 

d ] thiazol- 6 -yl )oxy ] acetic acid, 

[ ( 2 - ( 2 , 2-diphenylethyl ) thio-4 , 5-dihydronaphtho [1,2- 
d] thiazol -6-yl )oxy] acetic acid, 

[ (2-diphenylmethyl ) sulf onyl-4 , 5-dihydronaphtho [1,2- 

d ] thiazol-6-yl )oxy]acetic acid, 

[ ( 2-bis ( 3-f luorophenyl )methylsulf onyl-4 , 5- 

dihydronaphto [ 1 , 2-d ] thiazol-6-yl ) oxy] acetic acid, 

[ (2-bis ( 2-f luorophenyl Jmethylsul f onyl-4 , 5- 

dihydronaphtof 1, 2-d] thiazol-6-yl )oxy Jacetic acid, or a 

pharmaceutical ly acceptable metal salt; 

(20) a process for producing a compound of the above 

(1) which comprises 

i) reacting a compound of the formula: 



wherein Hal represents halogen; the other symbols have 
the same meanings as defined above, or a salt thereof 
with a compound of the formula: 




H 2 N-C-X-Ar 



it 

Y 



WO 98/13356 



PCT/JP97/03384 



12 



10 



15 



20 



25 



30 



wherein the respective symbols have the same meanings 
as defined above, or a salt thereof, optionally 
followed by hydrolysis or oxidation of the resultant 
compound; or 

ii) subjecting a compound of the formula: 



wherein X' represents SH, OH or NH 2 ; the other symbols 
have the same meanings as defined above, or a tautomer 
thereof, or a salt thereof, to alkylation, optionally 
followed by hydrolysis or oxidation of the resultant 
compound ; 

(21) a compound of the formula: 



wherein X' represents SH, OH, or NH 2 ; the other symbols 
have the same meanings as defined above or a tautomer 
thereof, or a salt thereof; 

(22) a pharmaceutical composition which comprises a 
compound of the above (1), if necessary together with a 
pharmaceutically acceptable carrier; 

(23) a composition of the above (22) which is for 
eliciting a prostaglandin I 2 receptor agonistic effect; 

(24) a composition of the above (22) which is for 
inhibiting a platelet aggregation; 

(25) a composition of the above (22) which is for the 
prophylaxis or treatment of transient ischemic attack, 
diabetic neuropathy, peripheral vascular diseases or 
ulcer; 

(26) a method for eliciting a prostaglandin I 2 receptor 



R 1 C-(CH 2 )mH 
ii 
0 




X' 
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agonistic effect in a mammal in need thereof which 
comprises administering to such mammal an effective 
amount of a compound of the above (1) with a 
pharmaceutically acceptable excipient, carrier or 
5 diluent; and 

(27) use of a compound of the above (1) for 
manufacturing a pharmaceutical composition for 
eliciting a prostaglandin I 2 receptor agonistic effect. 
Referring to the above formula, the "substituent 

0 group" represented by R 1 includes, for example, a 
hydroxy which may be substituted and an amino which may 
be substituted. 

The "substituent" for the "hydroxy which may be 
substituted" and for the "amino which may be 
5 substituted" includes, for example, hydrocarbon groups 
which may be substituted. The "amino which may be 
substituted" may have 1 or 2 substituent groups. 

The "hydrocarbon group" of the "hydrocarbon group 
which may be substituted" means a monovalent group 

1 available upon elimination of one hydrogen atom from a 
hydrocarbon compound and includes both acyclic and 
cyclic hydrocarbon groups (e.g. alkyl, alkenyl, 
alkynyl, cycloalkyl, aryl, aralkyl , etc.). Preferred 
are acyclic and cyclic hydrocarbon groups containing 1 
to 16 carbon atoms, such as the following. 

a) C^ 6 alkyl (e.g. methyl, ethyl, propyl, isopropyl, 
butyl, isobutyl, sec-butyl, tert-butyl, pentyl , hexyl , 
etc . ) , 

b) C 2 _ 6 alkenyl (e.g. vinyl, allyl, isopropenyl, 
butenyl , etc . ) , 

c) C 2 . 6 alkynyl (e.g. ethynyl, propargyl , butynyl, 
1-hexynyl, etc.), 

d ) C 3 _ 6 cycloalkyl (e.g. cyclopropyl, cyclobutyi, 
cyclopentyl, cyclohexyl, etc.), 

e) C 6 . u aryl (e.g. phenyl, 1-naphthyl, 2-naphthyl, 2- 
anthryl , etc . ) , 



f) C 7 _ 16 aralkyl (e.g. benzyl, phenethyl, 
diphenylmethyl , 1-naphthylmethyl , 2-naphthylmethyl , 
2 , 2-diphenylethyl , 3-phenylpropyl , 4-pheny lbuty 1 , 5- 
phenylpentyl, etc.), preferably benzyl. 

Among the above hydrocarbon groups, C l _ 6 alkyl, C 6 _ 
u aryl, and C 7 _i 6 aralkyl are preferred. 

The "substituent" for the "hydrocarbon group which 
may be substituted" includes, for example, halogen 
(e.g. fluorine, chlorine, bromine, iodine, etc.), C t _ 6 
alkyl which may be halogenated, C 2 . 6 alkenyl which may 
be halogenated, C 2 _6 alkynyl which may be halogenated, 
C3.6 cycloalkyl which may be halogenated, C 6 _i 0 aryl 
(e.g. phenyl, naphthyl , etc.), C 7 _ n aralkyl (e.g. 
benzyl, a-methylbenzyl , phenethyl, etc.), Cj_ 6 alkoxy 
which may be halogenated, C 6 _ 10 aryloxy (e.g. phenoxy 
etc.), Cj_ 6 alkyl-carbonyl (e.g. acetyl, propionyl, 
butyryl, isobutyryl, etc.), C 6 . 10 aryl-carbonyl (e.g. 
benzoyl, naphthoyl , etc.), C 7 _ M aralkyl-carbonyl (e.g. 
benzylcarbonyl, phenethylcarbonyl , etc.), C^ 6 alkyl- 
carbonyloxy (e.g. acetyloxy, propionyloxy , butyryloxy, 
isobutyryloxy, etc.), C 6 _ 10 aryl-carbonyloxy (e.g. 
benzoyloxy, naphthoyloxy , etc.), carboxy, alkoxy- 
carbonyl (e.g. methoxycarbonyl , ethoxycarbonyl , 
propoxycarbonyl , isopropoxycarbonyl , butoxycarbonyl , 
isobutoxycarbonyl , tert-butoxycarbonyl , etc . ) , 
carbamoyl, mono-C U6 alkyl-carbamoyl (e.g. 
methylcarbamoyl , ethylcarbamoyl , etc.), di-C t _ 6 alkyl- 
carbamoyl (e.g. dimethylcarbamoyl , die thy lcarbamoy 1 , 
etc.), amidino, imino, amino, mono-C t . 6 alkylamino (e.g. 
methyl amino , ethylamino , propylamino , isopropy 1 amino , 
butylamino, etc.), di-Cj_ 6 alkylamino (e.g. 
dime thy lam ino , diethyl amino , ethylmethylamino , 
dipropylamino, diisopropylamino , dibutylamino , etc. ) , 
3- to 6-membered cyclic amino which may contain 1 to 3 
hetero atoms selected from among oxygen, sulfur and 
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nitrogen as ring members in addition to carbon and one 
nitrogen atom (e.g. aziridinyl, azetidinyl, 
pyrrolidinyl, pyrrolinyl, pyrrolyl, imidazolyl, 
pyrazolyl, imidazolidinyl , piperidino, morpholino, 
5 thiomorpholino, dihydropyridyl , pyridyl, N- 

methylpiperazinyl, N-ethylpiperazinyl , etc.), C JO 
alkylenedioxy (e.g. methyienedioxy , ethylenedioxy , 
etc.), hydroxy, nitro, cyano, mercapto, sulfo, sulfino, 
phosphono, sulfamoyl, mono-C U6 alkylsulf amoyl (e.g. 
LO methylsulf amoyl, ethylsulf amoyl , propylsul f amoyl , 
isopropylsulf amoyl, butylsulf amoyl , etc.), di-C,_ 6 
alkylsul f amoyl (e.g. dimethylsulf amoyl , 

diethylsulf amoyl, dipropylsulf amoyl , dibutylsul f amoyl , 
etc.), alkylthio which may be halogenated, C 6 _ 10 

5 arylthio (e.g. phenylthio, naphthyl thio, etc.), d_ 6 
alkylsulfinyl (e.g. methylsulf inyl , ethylsulf inyl , 
propylsulfinyl, butylsulf inyl, etc.), C 6 _ 10 arylsulfinyl 
(e.g. phenylsulf inyl, naphthylsulf inyl , etc.), C^ 6 
alkylsulfonyl (e.g. methylsul f onyl , ethylsul f onyl , 

0 propylsul f onyl, butylsulf onyl , etc.), and C 6 _ 10 

arylsulfonyl (e.g. phenylsul f onyl , naphthylsul f onyl , 
etc . ) . 

The above-mentioned "C M alkyl which may be 
halogenated" includes, for example, d_ 6 alkyl (e.g. 
5 methyl, ethyl, propyl, isopropyl , butyl, isobutyl, 
butyl, tert-butyl, pentyl , hexyl , etc.) optionally 
having 1 to 5 , preferably 1 to 3 , halogen atoms (e.g. 
fluorine, chlorine, bromine, iodine, etc.). 
Specifically, mention may be made of methyl, 
chloromethyl, dif luoromethyl , trichloromethyl , 
trifluoromethyl, ethyl, 2-bromoethyl , 2,2,2- 
trif luoroethyl, pentaf luoroethyl , propyl, 3,3,3- 
trifluoropropyl, isopropyl, butyl, 4,4,4- 
trifluorobutyl, isobutyl, sec-butyl, tert-butyl, 
pentyl, isopentyl, neopentyl, 5 , 5 , 5-trif luoropentyl , 
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hexyl, 6 , 6 , 6-trif luorohexyl , etc. 

The n C 2 _ 6 alkenyl which may be halogenated" 
includes, for example, C 2 . 6 alkenyl (e.g. vinyl, 
propenyl, isopropenyl, 2-buten-l-yl , 4-penten- 1-yl , 5- 
5 hexen-l-yl, etc.) optionally having 1 to 5, preferably 
1 to 3, halogen atoms (e.g. fluorine, chlorine, 
bromine, iodine, etc. ) . 

The M C 2 . 6 alkynyl which may be halogenated" 
includes, for example, C 2 . 6 alkynyl (e.g. 2-butyn- 1-yl , 

10 4-pentyn-l-yl , 5-hexyn- 1-yl , etc.) optionally having 1 
to 5, preferably 1 to 3, halogen atoms (e.g. fluorine, 
chlorine, bromine, iodine, etc.). 

The "C 3 . 6 cycloalkyl which may be halogenated" 
includes, for example, C 3 . 6 cycloalkyl (e.g. 

15 cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, etc.) 
optionally having 1 to 5 , preferably 1 to 3 , halogen 
atoms (e.g. fluorine, chlorine, bromine, iodine, etc.). 
Specifically, mention may be made of cyclopropyl, 
cyclobutyl, cyclopentyl, cyclohexyl, 4,4- 

20 dichlorocyclohexyl , 2,2,3, 3-tetraf luorocyclopentyl , 4- 
chlorocyclohexyl , etc. 

The "Ci-6 alkoxy which may be halogenated " 
includes, for example, d. 6 alkoxy optionally having 1 
to 5, preferably 1 to 3 , halogen atoms (e.g. fluorine, 

25 chlorine, bromine, iodine, etc.). Specifically, 
mention may be made of methoxy, dif luoromethoxy , 
trif luoromethoxy, ethoxy , 2,2, 2-tri f luoroethoxy , 
propoxy , isopropoxy , butoxy , 4,4, 4-tri f luorobutoxy , 
isobutoxy, sec-butoxy, pentyloxy, hexyloxy, etc. 

30 The "Ci.6 alkylthio which may be halogenated" 

includes, for example, Cj_ 6 alkylthio (e.g. methylthio, 
ethylthio, propylthio, isopropyl thio, butylthio, sec- 
butylthio, tert-butylthio , etc.) optionally having 1 to 
5, preferably 1 to 3 , halogen atoms (e.g. fluorine, 

35 chlorine, bromine, iodine, etc.). Specifically, 
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mention may be made of methyl thio, di f luoromethyl thio , 
trif luoromethylthio, ethylthio, propylthio, 
isopropylthio, butylthio, 4 , 4 , 4-trif luorobutylthio , 
pen tyl thio, hexylthio, etc. 
5 The above-mentioned "hydrocarbon group" may have 1 

to 5, preferably 1 to 3 , substituents selected from the 
group consisting of the above-mentioned substituents in 
its substitutable position or positions and when 2 or 
more substitutions are involved, the substituents may 
10 be the same group or different groups. 

The formula: -COR 1 preferably represents carboxy 
which may be esterified or amidated. 

R 1 preferably represents hydroxy which may be 
substituted. More preferred is hydroxy. 
15 Preferably, m is 1 . 

The "aromatic group' 1 of the "aromatic group which 
may be substituted" as mentioned for Ar includes, for 
example, aromatic hydrocarbon groups and aromatic 
heterocyclic ( heteroaromatic ) groups . 
20 The "aromatic hydrocarbon group" mentioned above 

includes, for example, monocyclic or fused polycyclic 
aromatic hydrocarbon groups having 6 to 14 carbon 
atoms. Specifically, C 6 _ u aryl such as phenyl, 1- 
naphthyl, 2-naphthyl, anthryl , etc. can be mentioned. 
25 Preferred is phenyl, 1-naphthyl or 2-naphthyl. 
Particularly preferred is phenyl. 

The "aromatic heterocyclic group" mentioned above 
includes, for example, 5- to 10-membered monocyclic or 
its fused heteroaromatic groups containing one or more, 
30 for example 1 to 4 , hetero atoms selected from among 

nitrogen, sulfur and oxygen as a ring member other than 
carbon. Specifically, it includes monovalent groups 
available upon elimination of any one hydrogen atom 
each from 5- or 6-membered monocyclic heteroaromatic 
35 rings or fused ring systems consisting of any such 

heteroaromatic ring and 1 or 2 (preferably 1) aromatic 
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rings (e.g. benzene ring, pyridine ring, etc.), such as 
thiophene, furan, pyrrole, imidazole, pyrazole, 
pyridine, pyrazine, pyrimidine, pyridazine, 
isothiazole, isoxazole, triazine, 1,2, 3-oxadiazole, 
5 1,2,3-triazole, 1 , 2 , 4-triazole, 1 , 3 , 4-thiadiazole , etc. 
Preferred examples of the "aromatic heterocyclic group" 
include 5- to 10-membered heteroaromatic groups such as 
2-pyridyl, 3-pyridyl, 4-pyridyl, 2-quinolyl, 3- 
quinolyl, 4-quinolyl, 5-quinolyl, 8-quinolyl, 1- 

10 isoquinolyl, 3-isoquinolyl , 4-isoquinolyl , 5- 

isoquinolyl, 1-indolyl, 2-indolyl, 3-indolyl, 2- 
benzothiazolyl , 2-benzothienyl , benzof uranyl , 2- 
thienyl , 3-thienyl, 2-benzoxazolyl , 2-benzimidazolyl , 
2-pyridothiazolyl , etc. More preferred are 2-pyridyl, 

15 3-pyridyl, 4-pyridyl, 2-quinolyl, 3-quinolyl, 4- 

quinolyl, etc. Those heteroaromatic groups may be in 
the N-oxide form, where applicable. 

The "substituent " for the "aromatic group which 
may be substituted" as mentioned for Ar includes, for 

20 example, halogen (e.g. fluorine, chlorine, bromine, 

iodine, etc.), C 10 alkylenedioxy (e.g. methylenedioxy , 
ethylenedioxy, etc.), nitro, cyano, C^.e alkyl which may 
be halogenated, C 3 _ 6 cycloalkyl (e.g. cyclopropyl, 
cyclobutyl, cyclopentyl, cyclohexyl, etc.), C { . 6 alkoxy 

25 which may be halogenated, C x , 6 alkylthio which may be 

halogenated, hydroxy, amino, mono-Ci. 6 alkylamino (e.g. 
methy lamino , ethylamino , propylamino , isopropylamino , 
butylamino, etc.), di-C^ alkylamino (e.g. 
dimethylamino, diethylamino, ethylmethylamino , 

30 dipropylamino, dibutylamino, etc.), C t . 6 alkyl-carbonyJ 
(e.g. acetyl, propionyl , etc.), carboxy, C,. 6 alkoxy- 
carbonyl (e.g. methoxycarbonyl , ethoxycarbonyl , 
propoxycarbonyl , butoxycarbonyl , etc . ) , carbamoyl , 
mono-C u6 alkyl-carbamoyl (e.g. methylcarbamoyl , 

35 ethylcarbamoyl, etc.), di-C^ alkyl-carbamoyl (e.g. 
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dimethylcarbamoyl, diethylcarbamoyl , etc.), C 6 . ro aryl- 
carbamoyl (e.g. phenylcarbamoyl , naphthylcarbamoyl , 
etc.), sulfo, Ci_ 6 alkylsulfonyl (e.g. methylsul f onyl , 
ethylsulfonyl, etc.), C 6 . 10 aryl (e.g. phenyl, naphthyl, 
etc.), and C 6 . l0 aryloxy (e.g. phenyloxy, naphthyloxy, 
etc.). When the substituent is C t _ 3 alkylenedioxy , it 
preferably forms a ring in combination with the two 
adjacent carbon atoms . 

The above-mentioned "Cj_ 6 alkyl which may be 
halogenated" , »C lm6 alkoxy which may be halogenated " , 
and "C lw6 alkylthio which may be halogenated" may be the 
same groups as those respectively mentioned above in 
the definition of "the substituent" for the 
"hydrocarbon group which may be substituted". 

The "aromatic group" of the "aromatic group which 
may be substituted" may have 1 to 5 , preferably 1 to 3, 
substituents as selected from among the above-mentioned 
substituents in its substitutable position or positions 
of the aromatic ring and where two or more 
substitutions are involved, the substituents group may 
be the same group or different groups. 

Preferably, Ar is C 6 . u aryl which may be 
substituted, etc. More preferably, Ar is phenyl which 
may be halogenated. 

The "divalent straight-chain group which have 1 to 
6 atoms and may be substituted" as mentioned for X 
includes, for example, divalent groups of the formula: 
-Xa-Xb- wherein Xa represents a bond, S, SO, S0 ; , O, or 
NR ; Xb represents a bond or a divalent aliphatic 
hydrocarbon group having 1 to 5 atoms (preferably 1 to 
4 atoms) which may be substituted and may contain 
oxygen, nitrogen, or sulfur. In the above formula, r'* 
represents hydrogen, C U6 alkyl (e.g. methyl, ethyl, 
propyl, isopropyl, butyl, isobutyl, pentyl, hexyl, 
etc.), C 3 . 6 cycloalkyl (e.g. cyclopropyl, cyclobutyl, 
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cyclopentyl, etc,)/ C 6-u aryl (e-9- phenyl, 1-naphthyl , 
2-naphthyl, etc . ) , C 7 . u aralkyl (e.g. benzyl, 
phenethyl, etc.), f ormyl , alkyl-carbonyl (e.g. 

acetyl, propionyl, butyryl f isobutyryl, etc.), or C 6 . l0 
5 aryl-carbonyl (e.g. benzoyl, naphthoyl, etc.)/ f °r 
instance . 

Xa is preferably a bond, S, SO, S0 2 , 0, or NH . 
More preferred is S, SO, S0 2 , 0, or NH . Particularly 
preferred is S, SO or S0 2 . Most preferably, Xa is S. 

10 The "divalent aliphatic hydrocarbon group having 1 

to 5 atoms which may contain sulfur, oxygen, or 
nitrogen" of the "divalent aliphatic hydrocarbon group 
having 1 to 5 atoms which may be substituted and may 
contain sulfur, oxygen, or nitrogen" as mentioned for 

15 Xb means a divalent aliphatic hydrocarbon group having 
1 to 5 atoms which is available upon elimination of two 
hydrogen atoms from a saturated or an unsaturated 
aliphatic hydrocarbon and optionally containing 1 or 2 
(preferably 1) sulfur, oxygen, or nitrogen atom between 

20 carbon atoms or in its terminal position. 
Specifically, the examples include 

(i) C t . 5 alkylene (e.g. -CH 2 -, -(CH 2 ) 2 -, -(CH 2 ) 3 -, 
-(CH 2 ) 4 -, -(CH 2 ) 5 -, etc.) 

(ii) C 2 _ 5 alkenylene (e.g. -CH=CH-, -CH 2 -CH=CH-, 
25 -CH 2 -CH=CH-CH 2 - , -CH 2 -CH 2 -CH=CH- , 

-CH=CH-CH 2 -CH 2 -CH 2 -, etc.) 

(iii) C 2 _ 5 alkynylene (e.g. -C=C-, -CH 2 -C=C-, 
-CH 2 -C=C-CH 2 -, etc.) 

(iv) groups of the formula: - ( CH 2 ) p -Xc- ( CH 2 ) q - wherein 
30 Xc represents S, SO, S0 2 , O, or NR 4a ; p and q 

independently represent an integer of 0 to 4 and p+q is 
an integer of 0 to 4. R 4a in this formula includes the 
same groups as those mentioned for R . 

The above-mentioned "divalent aliphatic 
35 hydrocarbon group having 1 to 5 atoms which may contain 
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sulfur, oxygen, or nitrogen" is preferably alkylene 
or C 2 _ 5 alkenylene. Particularly preferred is 
methylene . 

The "substituent" for the "divalent straight-chain 
group which have 1 to 6 atoms and may be substituted" 
or for the "divalent aliphatic hydrocarbon group having 
1 to 5 atoms which may be substituted and may contain 
sulfur, oxygen, or nitrogen" includes, for example, 
halogen (e.g. fluorine, chlorine, bromine, iodine, 
etc.), nitro, cyano, C U6 alkyl which may be 
halogenated, C 3 . 6 cycloalkyl (e.g. cyclopropyl, 
cyclobutyl, cyclopentyl, cyclohexyl, etc.), C 7 _ n 
aralkyl (e.g. benzyl, phenethyl , etc.), C U6 alkoxy 
which may be halogenated, C U6 alkyl thio which may be 
halogenated, hydroxy, amino, mono-C^ alkylamino (e.g. 
methylamino, ethylamino, propylamino, isopropylamino, 
butylamino, etc.), di-C^ alkylamino (e.g. 
dimethylamino, diethylamino, ethylmethylamino , 
dipropylamino, dibutylamino , etc.), C 6 . 10 aryloxy (e.g. 
phenyloxy, naphthyloxy, etc.), C M alkyl-carbonyl (e.g. 
acetyl, propionyl , butyryl , isobutyryl, etc.), C 6 . l0 
aryl-carbonyl (e.g. benzoyl, naphthoyl, etc.), oxo, and 
aromatic groups which may be substituted. 

The above-mentioned "C U6 alkyl which may be 
halogenated", "C^ alkoxy which may be halogenated", 
and "C,_ 6 alkylthio which may be halogenated" include 
those specific groups as respectively mentioned as the 
substituent for the "hydrocarbon group which may be 
substituted " . 

The above-mentioned "aromatic group which may be 
substituted" includes the same groups as those 
mentioned for the "aromatic group which may be 
substituted" for Ar. 

Among those substituents , halogen, hydroxy, and an 
aromatic group which may be substituted are preferred. 
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Particularly preferred is C 6 . 14 aryl . 

Those substituents may occur in 1 to 5 , preferably 
1 to 3, substitutable positions and where two or more 
substitutions are involved, the substituents may be the 
5 same group or different groups. 

Xb is preferably (i) a bond, (ii) alkylene 
which may be substituted by 1 to 3 substituents 
selected from the group consisting of halogen, hydroxy 
and an aromatic group which may be substituted, or 

10 (iii) C 2 - 5 alkenylene which may be substituted by 1 to 3 
substituents selected from the group consisting of 
halogen, hydroxy and an aromatic group which may be 
substituted. Preferred examples of the above "aromatic 
group which may be substituted" are C 6 . 14 aryl or 5- to 

15 10-membered aromatic heterocyclic group each containing 
1 to 4 hetero atoms selected from among nitrogen, 
sulfur, and oxygen as ring members in addition to 
carbon, each of which may be substituted by 1 to 3 
substituents selected from the group consisting of 

20 halogen, C U6 alkyl, alkoxy and hydroxy. 

It is also preferable that this "aromatic group 
which may be substituted" be present on the carbon atom 
in the terminal position where Ar is attached. 

More preferably, Xb is (i) a bond or (ii) a Cj_ 5 

25 alkylene which may be substituted by an aromatic group 
(preferably C 6 _ u aryl) which may be substituted. 
Particulary preferred is a alkylene which may be 

substituted by a C 6 _ 1A aryl which may be substituted. 
Most preferred is a alkylene which may be 

30 substituted by a phenyl which may be halogenated. 

X is preferably a divalent group of the formula: 
-Xa'-Xb 1 - 

wherein Xa 1 is S, SO or S0 2 ; and Xb 1 is C,_ 5 alkylene 
which may be substituted by a C s _ lf , aryl which may be 
35 substituted by 1 to 3 substituents selected from the 
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group consisting of halogen, Ci_ 3 alkylenedioxy , nitro, 
cyano, C t . 6 alkyl which may be halogenated, C 3 . 6 
cycloalkyl, C x . 6 alkoxy which may be halogenated, C 1-6 
alkylthio which may be halogenated, hydroxy, amino, 
> mono-C^fi alkylamino, di-C A _ 6 alkylamino, alkyl- 
carbonyl, carboxy, alkoxy-carbonyl , carbamoyl, 

mono-C^e alkyl-carbamoyl , di-C^ alkyl-carbamoyl , C 6 . 10 
aryl -carbamoyl, sulfo, C,. fi alkylsulf onyl , C 6 . 10 aryl and 
C 6 -io aryloxy. Xa 1 is preferably S. Xb 1 is preferably 
Ci.j alkylene which may be substituted by a phenyl which 
may be halogenated. 

R 2 in -N(R 2 )- for Y represents hydrogen or a 
substituent group and this "substituent group" may for 
example be a hydrocarbon group or an acyl . 
15 The above-mentioned "hydrocarbon group" includes 

the same hydrocarbon group as the "hydrocarbon group" 
of the "hydrocarbon group which may be substituted". 

The above-mentioned "acyl" may for example be an 
acyl derived from a carboxylic acid or a sulfonic acid. 
Preferred examples are formyl, Cj_ 6 alkyl-carbonyl (e.g. 
acetyl, propionyl, butyryl , isobutyryl , etc . ) , C 6 . l0 
aryl-carbonyl (e.g. benzoyl, naphthoyl, etc.), c 7 _ n 
aralkyl-carbonyl (e.g. benzylcarbonyl , 

phenethylcarbonyl , naphthylmethylcarbonyl , etc. ) , Cj_ 6 

25 alkylsulf onyl (e.g. mesyl , ethylsul f onyl , 

propylsulfonyl, etc.), C 6 . 10 arylsulfonyl which may be 
substituted, and C 7 _ u aralkylsulf onyl (e.g. 
benzylsulf onyl , phenethylsul f onyl , 
naphthylmethylsulf onyl , etc . ) . 

30 The "C 6 . 10 arylsulfonyl" of the above-mentioned "C 6 _ 

10 arylsulfonyl which may be substituted" includes, for 
example, phenylsulf onyl and naphthylsulf onyl . The 
"substituent" for this "C 6 . 10 arylsulfonyl which may be 
substituted" includes, for example, Cj_ 6 alkyl (e.g. 
35 methyl, ethyl, propyl, isopropyl, butyl, isobutyl , 
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pentyl, hexyl, etc . ) , C U6 alkoxy (e.g. methoxy, ethoxy, 
propoxy, butoxy, etc.)/ and nitro . The n C 6 . 10 
arylsulfonyl" of the "C 6 _i 0 arylsulfonyl which may be 
substituted" may have 1 to 3 substituents selected from 
5 among the substituents mentioned above and where two or 
more substituents are present, they may be the same 
group or different groups. Specific examples are tosyl 
and m-nitrobenzenesulf onyl . 

R z is preferably hydrogen. 
10 Y is preferably -S- r -O-, or -NH- . More preferred 

is -S-. 

R 3 in -C(R 3 ) = for Z represents hydrogen or a 
hydrocarbon group. The "hydrocarbon group" includes 
the same hydrocarbon group as the "hydrocarbon group" 
15 of the "hydrocarbon group which may be substituted" . 

R 3 is preferably hydrogen. 

Z is preferably -N= . 

The "substituent" for the "benzene ring which may 
be substituted by a substituent, in addition to a group 

20 of the formula: -0{CH 2 ) in C0R I (wherein the respective 
symbols have the same meanings as defined above) " as 
mentioned for ring A may number 1 to 3 and includes the 
same groups as the substituents mentioned for the 
"aromatic group which may be substituted" for Ar . 

25 Where two or more substitutions are involved, the 

substituents may be the same group or different groups. 

The "5- to 7-membered ring" of the "5- to 7- 
membered ring which may be substituted" as mentioned 
for ring B is a 5- to 7-membered carbocyclic ring or a 

30 5- to 7-membered heterocyclic ring which may contain 1 
to 3 hetero atoms selected from among oxygen, sulfur, 
and nitrogen (preferably one hetero atom selected from 
the group consisting of oxygen and sulfur) as ring 
members in addition to carbon. Among preferred 

35 examples of the "5- to 7-membered ring" are 5- to 7- 
membered rings of the formula: 
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5 wherein Ba represents -CH 2 -, -(CH 2 ) 2 -, -(CH 2 ) 3 -, -CH=CH-, 
-0-, -0-CH 2 -, -CH 2 -0-, -0-CH 2 -CH 2 -, -CH 2 -0-CH 2 -, -S(0) r -, 
-S(0) r -CH 2 -, or -S(0) r -(CH 2 ) 2 - wherein r represents an 
integer of 0 to 2. 

Preferably, Ba is -CH 2 -, -(CH 2 ) 2 -, -Q-CH 2 - or -0- . 
0 The "substituent" for the above-mentioned "5 to 7- 

membered ring" may for example be a hydrocarbon group. 
This "hydrocarbon group" includes the same hydrocarbon 
group as mentioned for the "hydrocarbon group" of the 
"hydrocarbon group which may be substituted". 
5 This "5- to 7-membered ring" may have 1 to 3 

substituents selected from among the above-mentioned 
substituents in substitutable positions and where two 
or more substitutions are involved, the substituents 
may be the same group or different groups. 
0 Among the compounds of formula (I), preferred is 

the compound of the following formula or a salt 
thereof . 




Ar 



R 1 C-(CH 2 )m-0 
II 
0 

wherein the respective symbols have the same meanings 
as defined above. More preferred is the compound, 
inclusive of its salt, wherein R 1 is hydroxy; m is 1; 
Ar is phenyl which may be halogenated; 
X is a divalent group of the formula: -Xa z -Xb 2 - 
wherein Xa 2 is S, SO or S0 2 ; and Xb 2 is C 10 alkylene 
which may be substituted by a phenyl which may be 
halogenated; and 
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ring B is a ring of the formula: 




10 



15 



20 



25 



30 



wherein Ba 2 is -CH 2 -, -(CH 2 ) 2 -, -0-CH 2 - or -O- . 

In compound (I) f the preferred is a compound 



alkyl ; 

m is an integer an 1 to 3; 

Ar is C 6 _ u aryl which may be substituted by 1 to 3 
substituents selected from the group consisting of 
halogen, nitro, cyano, alkyl which may be 

halogenated, C x _ 6 alkoxy and C 6 . 10 aryl; 
X is (i) a bond or 

(ii) a divalent group of the formula: -Xa 3 -Xb 3 - 

wherein Xa 3 is a bond, S, SO, S0 2 , O or NH; and 

Xb 3 is a Ci.5 alkylene or C 2 . 5 alkenylene group which may 

be substituted by a phenyl which may be halogenated; 

Y is -S-; 

Z is -N=; 

ring A is a benzene ring which may be substituted by 1 
to 3 Ci. 6 alkyl, in addition to a group of the formula: 
-OfCH^COR 1 ; and 

ring B is a ring of the formula: 



wherein Ba 3 is -CH 2 - , -(CH 2 ) 2 -, -0-CH 2 - or -O- . 

The preferred species of compound (I) of the 
invention include: 

[ ( 2-diphenylmethylthio-4 , 5-dihydronaphtho [ 1 , 2- 
d]thiazol-6-yl)oxy]acetic acid, 

[ ( 2- ( 2 , 2-diphenylethyl ) thio-4 , 5-dihydronaphtho [1,2- 



wherein R is hydroxy which may be substituted by a C].,; 
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d)thiazol-6-yl)oxy]acetic acid, 

[ ( 2-diphenyimethyl ) sulf onyl-4 , 5-dihydronaphtho [ 1 , 2- 
d] thiazol-6-yl)oxy]acetic acid, 
[ ( 2-bis ( 3-f luorophenyl )methylsulf onyl-4 , 5- 
dihydronaphto [ 1 , 2-d ] thiazol-6-yl ) oxy] acetic acid , 
[ ( 2-bis ( 2-f luorophenyl )methylsulf onyl-4 , 5- 
dihydronaphto[l, 2-d ] thiazol-6-yl )oxy] acetic acid, and a 
salt thereof. As the salt, a pharmaceutical^ 
acceptable metal salt is preferred. 

Depending on the kinds of substituents it 
possesses, compound (I) gives rise to stereoisomers. 
Such stereoisomers and mixtures thereof also fall 
within the scope of the invention. 

The salt of compound (I) according to the present 
15 invention typically includes various pharmacologically 
acceptable salts. Examples of the salt include salts 
with inorganic bases, ammonium salts, salts with 
organic bases, salts with inorganic acids, salts with 
organic acids, and salts with basic or acidic amino 
20 acids. The preferred salt with an inorganic base 
includes, for example, alkali metal salts such as 
sodium salt, potassium salt, etc., alkaline earth metal 
salts such as calcium salt, magnesium salt, etc., and 
aluminum salt. The preferred salt with an organic base 
25 includes, for example, salts with trimethylamine , 
triethylamine, pyridine, picoline, 2 , 6-lutidine, 
ethanolamine, diethanolamine , triethanolamine , 
cyclohexylamine, dicyclohexylamine , N, N ' - 
dibenzylethylenediamine, etc. The preferred salt with 
an inorganic acid includes, for example, salts with 
hydrochloric acid, hydrobromic acid, nitric acid, 
sulfuric acid, phosphoric acid, etc. The preferred 
salt. with an organic acid includes, for example, salts 
with formic acid, acetic acid, trif luoroacet ic acid, 
phthalic acid, fumaric acid, oxalic acid, tartaric 
acid, maleic acid, citric acid, succinic acid, malic 



30 
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acid, methanesulf onic acid, benzenesulf onic acid, p- 
toluenesulf onic acid, etc. The preferred salt with a 
basic amino acid includes, for example, salts with 
arginine, lysine, ornithine, etc. The preferred salt 
5 with an acidic amino acid includes, for example, salts 
with aspartic acid, glutamic acid, etc. 

Particularly preferred are pharmaceutically 
acceptable salts. For example, when the compound (I) 
contains a basic functional group, the preferred salt 

10 includes, for example, salts with such inorganic acids 
as hydrochloric acid, hydrobromic acid, nitric acid, 
sulfuric acid, phosphoric acid, etc. and salts with 
such organic acids as acetic acid, phthalic acid, 
furaaric acid, oxalic acid, tartaric acid, maleic acid, 

15 citric acid, succinic acid, methanesul f onic acid, p- 
toluenesulf onic acid, etc. When an acidic functional 
group is present, for example, alkali metal salts such 
as sodium salt and potassium salt, etc., alkaline earth 
metal salts such as calcium salt and magnesium salt, 

20 and ammonium salts are preferred. 

The process for producing the compound (I) of the 
invention is now described. 

Compound (I) of the invention can be produced by 
the per se known processes or by any processes 

25 analogous thereto, for example in accordance with the 
following reaction schemes (Reaction scheme 1 and 
Reaction scheme 2). The symbols used for the 
respective compounds in those schemes have the same 
meanings as defined above. Compounds (II) to (XIV) in 

30 the reaction schemes include their salts. The salts 
may for example be of the same kind as the salt of 
compound ( I ) . 
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Reaction scheme 1 




Compound (II) wherein R a represents a hydrocarbon 
group; the other symbols have the same meanings as 
defined above, can be produced by the per se known 
method, for example the process described in Berichte 
deutschen chemischen Gesellschaft 58B . 1947 (1925), or 
by any process analogous thereto. 
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The "hydrocarbon group" mentioned for R a includes 
the same hydrocarbon group as those mentioned for the 
" hydrocarbon group " . 

Compound (VI) wherein R b represents a hydrocarbon 
5 group, can be produced by the per s_e_ known method, for 
example the process described in Journal of the 
Chemical Society, 1434 (1951), or by any process 
analogous thereto. 

The "hydrocarbon group" mentioned for R b includes 
10 the same hydrocarbon group as those mentioned above for 
the "hydrocarbon group". 

Compound (VII) can be produced by the per se known 
method, for example the process described in Organic 
Syntheses, 21* 73 (1947), or by any process analogous 
15 thereto. 

Compound (IX) may be purchased from a commercial 
source if it is available on the market or can be 
produced by the per se known method, for example the 
process described in Shin Jikken Kagaku Koza (New 
20 Series in Experimental Chemistry) 14, III, 1628-1644 
( 1978) . 

Compound (III) can be produced by hydrolyzing 
compound (II) using an acid catalyst. The acid 
catalyst includes, for example, mineral acids such as 

25 hydrochloric acid, hydrobromic acid, sulfuric acid, 

etc., silicon compounds such as trimethyls i ly 1 iodide 
(Me 3 SiI), trimethylsilyl chloride (Me 3 SiCl), etc., and 
Lewis acids such as aluminum chloride, boron 
tribromide, etc. If necessary, an additive as 

30 ethanedithiol or sodium iodide may be used in 

combination with a Lewis acid. The amount of the acid 
catalyst, taking a mineral acid as an example, is 
generally about 1 to 100 moles, preferably about 10 to 
50 moles, per mole of compound (II)/ and when a silicon 

35 compound or a Lewis acid is used, is generally about 1 
to 20 moles, preferably about 1 to 5 moles, per mole of 
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compound (II). The amount of the additive used in 
combination with a Lewis acid is generally about 0.1 to 
20 moles, preferably about 1 to 10 moles, per mole of 
compound ( II ) . 

This reaction can be advantageously carried out in 
the absence of a solvent or in the presence of a 
solvent indifferent to the reaction (hereinafter 
referred to as an inert solvent). There is no 
particular limitation on the inert solvent that can be 
used unless the progress of the reaction is interferred 
with. When a mineral acid is used, for instance, the 
solvent is preferably water or mixtures of water with 
organic solvents, for example, alcohols such as 
methanol, ethanol, propanol, etc., saturated 
hydrocarbons such as cyclohexane, hexane, etc., 
aromatic hydrocarbons such as benzene, toluene, xylene, 
etc., ethers such as tetrahydrof uran, dioxane, 1,2- 
dimethoxyethane, diethyl ether, diisopropyl ether, 
etc., amides such as N, N-dimethylf ormamide , N,N- 
dimethylacetamide, hexamethylphosphoric triamide, etc., 
sulfoxides such as dimethyl sulfoxide etc., and 
halogenated hydrocarbons such as dichloromethane , 
chloroform, carbon tetrachloride, 1 , 2-dichloroethane , 
etc . 

When a silicon compound or a Lewis acid is used, 
the solvent is preferably saturated hydrocarbons such 
as cyclohexane, hexane, etc., aromatic hydrocarbons 
such as benzene, toluene, xylene, etc., ethers such as 
tetrahydrof uran , dioxane , 1 , 2-dimethoxyethane , d iethy 1 
ether, diisopropyl ether, etc., amides such as N , hi- 
ding thy If ormamide , N, N-dimethylacetamide, 
hexamethylphosphoric triamide, etc., sulfoxides such as 
dimethyl sulfoxide etc., halogenated hydrocarbons such 
as dichloromethane, chloroform, carbon tetrachloride, 
1, 2-dichloroethane, etc., and mixtures of these 
solvents . 
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The reaction time is generally 30 minutes to 24 
hours f preferably 30 minutes to 6 hours. The reaction 
temperature is generally -78°C to 200°C, preferably 
-20°C to 150°C. 
5 The reaction product can be used, either as the 

reaction mixture as such or in a partially purified 
form, in the next reaction. However, the product 
compound can be isolated from the reaction mixture in 
the routine manner and expediently purified by the 

10 conventional purification procedure (e.g. 

recrystallization, distillation, chromatography, etc. ) . 

Compound (IV) can be produced by reacting compound 
(III) with a compound of the formula: L-(CH 2 ) m COR l 
wherein L represents a leaving group; R 1 is as defined 

15 above, and a salt thereof. 

The "leaving group" for L includes, for example, 
halogen (e.g. fluorine, chlorine, bromine, iodine, 
etc.)/ c i-6 alkylsulfonyloxy (e.g. methanesulf onyloxy, 
ethanesulf onyloxy, etc.), and C 6 _ l0 arylsulf onyloxy 

20 which may be substituted. The "C 6 _ 10 arylsul f onyloxy 
which may be substituted" includes, for example, C 6 _i 0 
arylsul f onyloxy (e.g. phenyl sul f onyloxy , 

naphthylsulf onyloxy , etc.) which may be substituted by 
1 to 3 substituents selected from the group consisting 

25 of Cj_ 6 alkyl, Ci_ 6 alkoxy and nitro . Specifically, it 
includes m-nitrobenzenesulf onyloxy and p- 
toluenesulf onyloxy, among others. 

The base includes, for. example, inorganic bases, 
e.g. alkali metal hydroxides such as sodium hydroxide, 

30 potassium hydroxide, etc., alkali metal alkoxides such 
as sodium methoxide, sodium ethoxide, potassium tert- 
butoxide, etc., alkali metal hydrides such as sodium 
hydride, potassium hydride, etc., metal amides such as 
sodium amide, lithium diisopropylamide , lithium 

35 hexamethyldisilazide, etc., and basic salts such as 
potassium hydrogen carbonate, sodium carbonate, 
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potassium carbonate, sodium acetate, etc. The amount 
of the base is generally about 0.5 to 5 moles, 
preferably about 1 to 3 moles, per mole of compound 
(III). 

5 The proportion of the compound of the formula: 

L-{CH 2 ) (n C0R / wherein the respective symbols have same 
meanings as defined above, is about 0.8 to 2 moles, 
preferably about 1 to 1.5 moles, per mole of compound 
(III) . 

10 This reaction can be carried out with advantage in 

an inert solvent. Among such solvents are alcohols 
such as methanol, ethanol, propanol, etc., saturated 
hydrocarbons such as cyclohexane, hexane, etc., 
aromatic hydrocarbons such as benzene, toluene, xylene, 

15 etc., ethers such as tetrahydrof uran , dioxane, 1,2- 
dimethoxyethane, diethyl ether, diisopropyl ether, 
etc., amides such as N,N-dimethylf ormamide, N,N- 
dimethylacet amide, hexamethylphosphoric triamide, etc. , 
sulfoxides such as dimethyl sulfoxide etc., halogenated 

20 hydrocarbons such as dichloromethane , chloroform, 

carbon tetrachloride, 1 , 2-dichloroethane , etc., ketones 
such as acetone, methyl ethyl ketone, etc., water, and 
mixtures of these solvents. 

The reaction time is generally 10 minutes to 8 

25 hours, preferably 30 minutes to 3 hours. The reaction 
temperature is generally 0°C to 120°C, preferably 25°C 
to 100°C. 

The reaction product can be directly used, either 
as the reaction mixture as such or in a partially 

30 purified form, in the next reaction. If desired, 

however, the product compound can be isolated from the 
reaction mixture in the routine manner and expediently 
purified by the conventional purification procedure 
(e.g. recrystallization , distillation, chromatography, 

35 etc. ) . 

Where R 1 in compound (IV) is hydroxy, the compound 
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can be obtained by esterif ication or ester-exchange 
reaction in the per se known method using an acid as a 
catalyst, if desired. 

For example, the compound (IV) wherein R 1 is 
5 hydroxy may be reacted with the corresponding alcohol 
or ester using an acid as a catalyst. The 
corresponding alcohol mentioned above includes a 
compound of the formula: R la -OH wherein R ia represents 
the "substituent " of the "hydroxy group which may be 
10 substituted" for above R 1 . Dhe corresponding ester 

includes a compound of the formula: R-COOR lb wherein R 
represents a hydrocarbon group; and R lb has same 
meanings as mentioned for R u . 

The "hydrocarbon group" mentioned for R includes 
15 the same hydrocarbon group as those mentioned for the 
"hydrocarbon group" '. 

The amount of the corresponding alcohol or ester 
to be used is about 10 to 1,000 moles per mole of 
compound (IV). 

20 While the above alcohol or ester is generally 

expected to serve as the solvent as well, other 
solvents, for example saturated hydrocarbons such as 
cyclohexane, hexane, etc., aromatic hydrocarbons such 
as benzene, toluene, xylene, etc., ethers such as 

25 tetrahydrof uran , dioxane, 1 , 2-dimethoxyethane , diethyl 
ether, diisopropyl ether, etc., amides such as N,N- 
dimethy 1 f ormamide , N , N-dimethylacetamide , 
hexamethylphosphoric triamide, etc., sulfoxides such as 
dimethyl sulfoxide etc., halogenated hydrocarbons such 

30 as dichloromethane, chloroform, carbon tetrachloride, 
1 , 2-dichloroethane , etc., and mixtures of these 
solvents can be optionally employed. 

The acid catalyst mentioned above includes, for 
example, mineral acids such as hydrochloric acid, 

35 hydrobromic acid, sulfuric acid, etc., sulfonic acids 
such as p-toluenesulf onic acid, methanesulf onic acid, 
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etc., and Lewis acids such as boron trifluoride ether 
complexes. The amount of the acid catalyst to be used 
is about 0.01 to 2 moles, preferably about 0 . 1 to 1 
mole, per mole of compound (IV). 
5 The reaction time is generally 15 minutes to 24 

hours, preferably 30 minutes to 6 hours. The reaction 
temperature is generally -10°C to 150°C, preferably 
50°C to 120°C. 

The compound (IV) wherein R 1 is hydroxy may be 
10 reacted with a halogenating agent (e.g. thionyl 

chloride, phosphorus oxychloride, etc.) to give the 
acid halide (chloride) which can then be reacted with 
the corresponding alcohol. The corresponding alcohol 
includes a compound of the formula: R u -OH wherein R la 
15 has same meanings as mentioned above. The proportion 
of the halogenating agent is generally about 1 to 50 
moles, preferably about 1 to 10 moles, per mole of 
compound (IV). The proportion of the corresponding 
alcohol is generally about 1 to 5 moles, preferably 
20 about 1 to 2 moles, per mole of compound (IV). 

This reaction can be carried out with advantage in 
the absence of a solvent or in the presence of an inert 
solvent. There is no particular limitation on the kind 
of inert solvent unless the progress of the reaction is 
25 interf erred with. The inert solvent includes, for 

example, esters such as methyl acetate, ethyl acetate, 
amyl acetate, etc., saturated hydrocarbons such as 
cyclohexane, hexane, etc., aromatic hydrocarbons such 
as benzene, toluene, xylene, etc., ethers such as 
30 tetrahydrof uran, dioxane, 1 , 2-dimethoxyethane , diethyl 
ether, diisopropyl ether, etc., amides such as N,N- 
dimethyl f ormamide , N , N-dimethyl acetamide , 
hexamethylphosphoric triamide, etc., sulfoxides such as 
dimethyl sulfoxide etc., halogenated hydrocarbons such 
35 as dichloromethane, chloroform, carbon tetrachloride, 
1,2-dichloroethane, etc., and mixtures of these 
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solvents . 

The reaction time is generally 30 minutes to 6 
hours, preferably 30 minutes to 2 hours. The reaction 
temperature is generally -10°C to 150°C, preferably 0°C 
5 to 100°C. 

The reaction product can be directly used, either 
as the reaction mixture as such or in a partially 
purified form, in the next reaction. If desired, 
however, the product compound can be isolated from the 
10 reaction mixture in the routine manner and expediently 
purified by the conventional purification procedure 
(e.g. recrystallization, distillation, chromatography, 
etc . ) . 

Compound (V) can be produced by reacting compound 

15 (IV) with a copper (II) halide (e.g. copper (II) 
bromide) . The proportion of the copper halide is 
generally about 1 to 3 moles, preferably about 1.5 to 2 
moles, per mole of compound (V). 

This reaction can be carried out with advantage in 

20 an inert solvent. There is no particular limitation on 
the kind of inert solvent unless the progress of the 
reaction is interf erred with. The inert solvent 
includes, for example, esters such as methyl acetate, 
ethyl acetate, amyl acetate, etc., saturated 

25 hydrocarbons such as cyclohexane, hexane, etc., 

aromatic hydrocarbons such as benzene, toluene, xylene, 
etc., ethers such as tetrahydrof uran, dioxane, 1,2- 
dimethoxyethane, diethyl ether, diisopropyl ether, 
etc., amides such as N,N-dimethylformamide, N,N- 

30 dimethylacetamide, hexamethylphosphoric triamide, etc., 
sulfoxides such as dimethyl sulfoxide etc., haiogenated 
hydrocarbons such as dichloromethane, chloroform, 
carbon tetrachloride, 1 , 2-dichloroethane, etc., and 
mixtures of these solvents. 

35 The reaction time varies with the species of 

reagent and solvent used but is generally 1 to 24 
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hours, preferably 1 to 14 hours. The reaction 
temperature is generally 0°C to 150°C, preferably 20°C 
to 100°C. 

If desired, compound (V) can also be produced by 
5 reacting compound (IV) with a halogen (e.g. bromine, 
etc.) or a halogenating reagent (e.g. pyridinum 
hydrobromide perbromide, etc.) optionally in the 
presence of a base. The proportion of the halogen or 
the halogenating reagent per mole of compound (IV) is 
10 about 1 to 2 moles and preferably about 1 to 1.1 moles. 
The base that can be used for this purpose includes, 
for example, inorganic bases, e.g. alkali metal 
hydroxides such as sodium hydroxide, potassium 
hydroxide, etc. and ammonia, organic bases such as 
15 triethylamine, pyridine, etc., and basic salts such as 
potassium hydrogen carbonate, sodium carbonate, 
potassium carbonate, sodium acetate, etc. The 
proportion of the base per mole of compound (V) is 
generally about 0 . 1 to 5 moles and preferably about 1 
20 to 2 moles. 

This reaction can be advantageously carried out in 
an inert solvent. The solvent is not so critical in 
kind unless the progress of the reaction is interferred 
with. The inert solvent includes, for example, 
25 alcohols such as methanol, ethanol, propanol, etc., 
saturated hydrocarbons such as cyclohexane, hexane, 
etc., organic acids such as formic acid, acetic acid, 
etc., ethers such as tetrahydrof uran, dioxane, 1,2- 
dimethoxyethane, diethyl ether, diisopropyl ether, 
30 etc., halogenated hydrocarbons such as dichloromethane , 
chloroform, carbon tetrachloride, 1 , 2-dichloroethane , 
etc., and mixtures of these solvents. 

The reaction time is generally 5 minutes to 5 
hours, preferably 10 minutes to 1 hour. The reaction 
temperature is generally -10°C to 100°C, preferably 0°C 
to 60°C. 
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The reaction product can be directly used, either 
as the reaction mixture as such or in a partially 
purified form, in the next reaction. If desired, 
however, the product compound can be isolated from the 
5 reaction mixture in the routine manner and expediently 
purified by the conventional purification procedure 
(e.g. recrystallization, distillation, chromatography, 
etc . ) . 

Compound (VIII) can be produced by reacting 

10 compound (V) with compound (VI) or compound (VII) 

optionally in the presence of a base or an acid.' The 
amount of compound (VI) or compound (VII) per mole of 
compound (V) is generally about 1 to 1.5 moles and 
preferably about 1 to 1.2 moles. The base that can be 

15 used includes inorganic bases such as alkali metal 

hydroxides, e.g. sodium hydroxide, potassium hydroxide, 
etc., ammonia, etc., organic bases such as 
triethylamine , pyridine, etc., and basic salts such as 
potassium hydrogen carbonate, sodium carbonate, 

20 potassium carbonate, sodium acetate, etc. The acid 
that can be used includes carboxylic acids such as 
acetic acid, trif luoroacetic acid, propionic acid, etc. 
The amount of the base or the acid is generally about 
0.1 to 5 moles, preferably about 1 to 2 moles, per mole 

25 of compound (V) . 

This reaction can be conducted with advantage in 
an inert solvent. The solvent is not so critical in 
kind unless the progress of the reaction is interferred 
with. The preferred inert solvent includes, for 

30 example, alcohols such as methanol, ethanol, propanol, 
etc., ketones such as acetone, methyl ethyl ketone, 
etc., nitriles such as acetonitrile etc., amides such 
as N,N-dimethylformamide, N,N-dimethylacetamide , 
hexamethylphosphoric triamide, etc., carboxylic acid 

35 such as acetic acid, etc., water, and mixtures of these 
solvents . 
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The reaction time varies with the species of 
reactants and solvent used but is generally 30 minutes 
to 24 hours, preferably 30 minutes to 14 hours. The 
reaction temperature is generally 0°C to 150°C and 
preferably 30°C to 100°C. 

The reaction product can be directly used, either 
as the reaction mixture as such or in a partially 
purified form, in the next reaction. if desired, 
however, the product compound can be isolated from the 
reaction mixture in the routine manner and expediently 
purified by the conventional purification procedure 
(e.g. recrystallization, distillation, chromatography, 
etc . ) . 

Compound (I) can be produced by reacting compound 
(V) with compound (IX) optionally in the presence of an 
acid or a base. The proportion of compound (IX) per 
mole of compound (V) is generally about 0 . 8 to 3 moles 
and preferably 1 to 1 . 3 moles. The acid that can be 
used includes, for example, mineral acids such as 
hydrochloric acid, hydrobromic acid, sulfuric acid, 
etc. The base that can be used includes, for example, 
inorganic bases such as alkali metal hydroxides, e.g. 
sodium hydroxide, potassium hydroxide, etc., ammonia, 
etc., organic bases such as triethylamine , pyridine, 
etc., and basic salts such as potassium hydrogen 
carbonate, sodium carbonate, potassium carbonate, 
sodium acetate, etc. The amount of the acid or base is 
about 1 to 1.5 moles, preferably about 1 to 1.3 moles, 
per mole of compound (V). 

This reaction is conducted with advantage in an 
inert solvent. The inert solvent that can be used 
includes, for example, amides such as N,N- 
dimethylformamide, N , N-dime thy 1 ace t amide , 
hexamethylphosphoric triamide, etc., nitriles such as 
acetonitrile etc., ketones such as acetone, methyl 
ethyl ketone, etc., alcohols such as methanol, ethanol, 
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propanol, etc., ethers such as tetrahydrofuran, 
dioxane, 1 , 2-dimethoxye thane , diethyl ether, 
diisopropyl ether, etc., halogenated hydrocarbons such 
as dichloromethane, chloroform, carbon tetrachloride, 
5 1,2-dichloroethane, etc., trif luoroacetic anhydride, 
water, and mixtures of these solvents. 

The reaction time is generally 30 minutes to 48 
hours, preferably 1 to 24 hours. The reaction 
temperature is generally 0°C to 150°C, preferably 25°C 

10 to 100°C. 

Alternatively, compound (I) can be produced by 
subjecting the X' moiety of compound (VIII) to 
alkylation optionally in the presence of a base. 
Compound (VIII) may be its tautomer. The tautomer may 

15 be a compound of the formula: 




wherein X" represents S, O, or NH; the other symbols 
have the same meanings as defined above. 

The alkylation can be carried out in the per s_e 
known method. The alkylating agent may for example be 

25 a compound of the formula: Ar-Xb-L wherein the 

respective symbols have the same meanings as defined 
above. The proportion of the alkylating agent is 
generally about 0.8 to 5 moles, preferably 1 to 2 
moles, per mole of compound (VIII). 

30 The base that can be used includes, for example, 

inorganic bases such as alkali metal hydroxides, e.g. 
sodium hydroxide, potassium hydroxide, etc., organic 
bases such as triethylamine, pyridine, etc., alkali 
metal alkoxides such as sodium methoxide, sodium 

35 ethoxide, potassium tert-butoxide , etc., alkali metal 
hydrides such as sodium hydride, potassium hydride, 
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etc., metal amides such as sodium amide, lithium 
diisopropylamide, lithium hexamethyldisilazide, etc., 
and basic salts such as potassium hydrogen carbonate, 
sodium carbonate, potassium carbonate, sodium acetate, 
etc. The proportion of the base is about 1 to 5 moles, 
preferably about 1 to 1 . 3 moles, per mole of compound 
(VIII) . 

This reaction can be carried out with advantage in 
an inert solvent. The solvent is not so critical in 
kind unless the progress of the reaction is interferred 
with. The preferred inert solvent includes, for 
example, amides such as N, N-dimethylf ormamide, N,N- 
dimethylacetamide, hexamethylphosphoric triamide, etc. , 
nitriles such as acetonitrile etc., ketones such as 
acetone, methyl ethyl ketone, etc., ethers such as 
tetrahydrofuran, dioxane, 1 , 2-dimethoxyethane , diethyl 
ether, diisopropyl ether, etc., and mixtures of these 
solvents . 

The reaction time is generally 30 minutes to 12 
hours, preferably 1 to 12 hours. The reaction 
temperature is generally 0°C to 150°C, preferably 0°C 
to 80°C. 

The product compound (I) may be subjected to 
hydrolysis of its ester bond. This hydrolysis can be 
carried out in the per se known method and the catalyst 
that can be used includes, for example, mineral acids 
such as hydrochloric acid, hydrobromic acid, sulfuric 
acid, etc., inorganic bases such as sodium hydroxide, 
potassium hydroxide, etc., and basic salts such as 
sodium carbonate, potassium carbonate, etc. 

This reaction can be carried out with advantage in 
an inert solvent. The solvent is not particularly 
critical in kind unless the progress of the reaction is 
interferred with. The preferred inert solvent 
includes, for example, alcohols such as methanol, 
ethanol, propanol, etc., ethers such as 
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10 



15 



tetrahydrof uran , dioxane , 1 , 2-dimethoxyethane , diet hy 1 
ether, diisopropyl ether, etc., acetic acid, water, and 
mixtures of these solvents. 

The reaction time is generally 10 minutes to 6 
hours, preferably 30 minutes to 2 hours. The reaction 
temperature is generally 0°C to 100°C, preferably 10°C 
to 100°C. 
Reaction scheme 2 

(xi) s^rA. y-* 




Hal 




Hal : halogen etc. R c o 



(X) 



(XII) 



Acid 



20 



25 



HO 



O O 




(XIII) 



L^CH^COR 1 



Base 




CH3C00NH4 



30 




o 



(CH^-O 



(I) Y*NR a , Z»N 



35 



Compound (X) wherein R c represents a hydrocarbon 
group; the other symbols have the same meanings as 
defined above, can be produced by the per se known 
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production processes, for example the processes 
described in Journal of Medicinal Chemistry, 22, 204 
( 1979), European Journal of Medicinal Chemistry, 2J., 3 J 
(1988), and Journal of Heterocyclic Chemistry, 2£, 1245 
> (1992), or by any process analogous thereto. 

The "hydrocarbon group" for R c includes the same 
group as the "hydrocarbon group" defined above. 

Compound (XI) may be purchased from a commercial 
source if it is available on the market or can be 
produced by the per se_ known method, for example the 
process described in Shin Jikken Kagaku Koza (New 
Series in Experimental Chemistry) 14, II, 1104-1120 
( 1977) . 

Compound (XII) can be produced by reacting 
15 compound (X) with compound (XI) optionally in the 
presence of a base. Compound (XI) is used in a 
proportion of generally about 1 to 5 moles, preferably 
about 1 to 1.2 moles, per mole of compound (X). The 
base that can be used includes, for example, inorganic 
20 bases such as alkali metal hydroxides, e.g. sodium 

hydroxide, potassium hydroxide, etc., ammonia, etc., 
organic bases such as triethylamine , pyridine, etc., 
and basic salts such as potassium hydrogen carbonate, 
sodium carbonate, potassium carbonate, sodium acetate, 
25 etc. The proportion of the base is generally about 0.J 
to 5 moles, preferably about 1 to 2 moles, per mole of 
compound (X) . 

This reaction can be carried out with advantage in 
the absence of a solvent or in the presence of an inert 
30 solvent. There is no particular limitation on the kind 
of inert solvent that can be used unless the progress 
of the reaction is interf erred with. The inert solvent 
includes, for example, a variety of organic solvents, 
viz. alcohols such as methanol, ethanol , propanol, 
35 etc., saturated hydrocarbons such as cyclohexane, 

hexane, etc., aromatic hydrocarbons such as benzene, 
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toluene, xylene, etc., ethers such as tetrahydrof uran , 
dioxane, 1 , 2-dimethoxyethane, diethyl ether, 
diisopropyl ether, etc., amides such as N,N- 
dimethylformamide, N, N-dimethylacetamide , 
5 hexamethylphosphoric triamide, etc., sulfoxides such as 
dimethyl sulfoxide etc., halogenated hydrocarbons such 
as dichloromethane, chloroform, carbon tetrachloride, 
1 , 2-dichloroethane, etc., water, and mixtures of these 
solvents . 

10 The reaction time varies with the species of 

reagents and solvent used but is generally 30 minutes 
to 2 4 hours, preferably 2 to 14 hours. The reaction 
temperature is generally 0°C to 150°C, preferably 30°C 
to 100°C. 

15 The product can be directly used, either as the 

reaction mixture as such or in a partially purified 
form, in the next reaction. If desired, however, the 
product compound can be isolated from the reaction 
mixture in the routine manner and expediently purified 

20 by the conventional purification procedure (e.g. 

recrystallization, distillation, chromatography, etc.) . 
Compound (XIII) can be produced from compound 

(XII) by the same procedure as described for the 
production of compound (III) from compound (II). 

25 Compound (XIV) can be produced from compound 

(XIII) by the same procedure as described for the 
production of compound (IV) from compound (III). 

Compound (I) can be produced by reacting compound 

(XIV) with ammonium acetate. The proportion of 

30 ammonium acetate is generally about 5 to 100 moles, 

preferably about 10 to 30 moles, per mole of compound 
(XIV). 

This reaction can be conducted with advantage in 
the absence of a solvent or in the presence of an inert 
35 solvent. The solvent is not critical in kind unless 

the progress of the reaction is interf erred with. The 
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preferred inert solvent includes water or mixtures of 
water with organic solvents, e.g. organic acids such as 
acetic acid, propionic acid, etc., alcohols such as 
methanol, ethanol , propanol, etc., saturated 

5 hydrocarbons such as cyclohexane, hexane, etc., 

aromatic hydrocarbons such as benzene, toluene, xylene, 
etc., ethers such as tetrahydrof uran , dioxane, 1,2- 
dimethoxyethane, diethyl ether, diisopropyl ether, 
etc., amides such as N,N-dimethylformamide, N,N- 

0 dimethylacetamide, hexamethylphosphoric triamide, etc., 
sulfoxides such as dimethyl sulfoxide etc., and 
halogenated hydrocarbons such as dichloromethane , 
chloroform, carbon tetrachloride, 1 , 2-dichloroethane , 
etc . 

5 The reaction time varies with the species of 

reactant and solvent used but is generally 30 minutes 
to 24 hours, preferably 2 to 14 hours. The reaction 
temperature is generally 25°C to 180°C, preferably 80°C 
to 150°C. 

) When the starting compounds for the above 

reactions have amino, carboxyl, and/or hydroxy groups, 
such functional groups may have been protected in 
advance with those protective groups which are 
generally used in peptide chemistry and the objective 
► compounds can be obtained by removing such protective 
groups after the respective reactions. 

The amino-protective group includes, for example, 
formyl as well as alkyl-carbonyl (e.g. acetyl, 

propionyl, etc.), phenylcarbonyl , C M alkoxy-carbonyl 
(e.g. methoxycarbonyl , ethoxycarbony 1 , etc . ) , 
phenyloxycarbonyl, C 7 . u aralkyloxy-carbonyl (e.g. 
benzyloxycarbonyl etc.), trityl, and phthaloyl, each of 
which may be substituted. The substituent includes 
halogen (e.g. fluorine, chlorine, bromine, iodine, 
etc.), d. 6 alkyl-carbonyl (e.g. acetyl, propionyl, 
valeryl, etc.), nitro, etc. and the number of 
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substituents may range from 1 to 3 . 

The carboxyl-protective group includes, for 
example, alkyl (e.g. methyl, ethyl, propyl, 

isopropyl, butyl, tert-butyl, etc.), phenyl, trityl, 
5 and silyl, each of which may be substituted. The 

substituent includes halogen (e.g. fluorine, chlorine, 
bromine, iodine, etc.), formyl, alkyl-carbonyl 
(e.g. acetyl, propionyl , butylcarbonyl , etc.), nitro, 
Ci_ 6 alkyl (e.g. methyl, ethyl, tert-butyl, etc.), and 

10 C 6 _ l0 aryl (e.g. phenyl, naphbhyl, etc.) and the number 
of substituents may range from 1 to 3 . 

The hydroxy-protecting group includes, for 
example, Cj. 6 alkyl (e.g. methyl, ethyl, propyl, 
isopropyl, butyl, tert-butyl, etc.), phenyl, C 7 . u 

15 aralkyl (e.g. benzyl etc.), formyl, C x _ e alkyl-carbonyl 
(e.g. acetyl , propionyl , etc . ) , phenyloxycarbony 1 , C 7 _ , , 
aralkyloxy-carbonyl (e.g. benzyloxycarbonyl etc . ) , 
tetrahydropyranyl , tetrahydrof uranyl , and silyl, each 
of which may be substituted. The substituent includes 

20 halogen (e.g. fluorine, chlorine, bromine, iodine, 
etc.), alkyl (e.g. methyl, ethyl, tert-butyl, 

etc.), C 7-11 aralkyl (e.g. benzyl etc.), C 6 . 10 aryl (e.g. 
phenyl, naphthyl, etc.), nitro, etc. and the number of 
substituents may range from 1 to 4 . 

2 5 Such protective groups can be removed by the per 

se known deprotection methods or any methods analogous 
thereto. For example, the treatment with an acid, a 
base, ultraviolet radiation, hydrazine, 
phenylhydrazine , sodium N-methyldithiocarbamate, 

30 tetrabutylammonium fluoride, or palladium acetate and 
reduction can be mentioned by way of example. 

In any of the foregoing processes, the desired 
compound (I) can be synthesized by carrying out any of 
the known deprotection, acylation, amidation, 

35 alkylation, hydrogenation, oxidation, reduction, carbon 



WO 98/13356 



47 



PCT/JP97/03384 



chain elongation reaction, and substituent exchange 
reaction or two or more of such reactions in 
combination as necessary. Those reactions can be 
typically carried out by the procedures described inter 
5 alia in Shin Jikken Kagaku Koza (New Experimental 

Chemistry Series 14, Vol. 15, 1977 (Maruzen Publishing 
Co.)- 

When the objective compound obtainable by the 
above reaction or reactions is a free compound, it can 
10 be converted to a salt in the routine manner. When the 
product compound is a salt, it can be converted to the 
free compound or a different salt by the known 
procedure. The compound (I) thus produced can be 
isolated and purified from the reaction mixture by the 
15 known procedures such as redistribution, concentration, 
solvent extraction, fractional distillation, 
crystallization, recrystallization , and chromatography. 

When compound (I) exists as configuration isomers, 
diastreomers, or conformers, the respective isomers can 
20 be optionally isolated by the above-mentioned 

fractionation and purification procedures. When 
compound (I) is a racemic compound, it can be resolved 
into the (S)- and (R) -forms by the conventional optical 
resolution techniques. 
25 Compound (I) may be a hydrate or an anhydrate. 

The compound of the formula: 



30 



R 1 C-CCH 2 )m- 
II 
0 




wherein X' represents SH, OH or NH 2 ; the other symbols 
have the same meanings as defined above, or a tautomer 
thereof, or a salt thereof as obtained in the above 
35 reaction processes is novel compound and can be used as 
a starting material for the production of the compound 
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of the present invention. 

Among others, the preferred compound include: 
Ethyl [ ( 2-mercapto-4 , 5-dihydronaphtho [ 1 , 2-d] thiazol-6- 
yl ) oxy ] acetate , 
5 Ethyl [ (2-mercapto-8H-indeno[l,2-d]thiazol-7- 
yl ) oxy ] acetate , 

Ethyl [ ( 2-mercapto-4H-[ 1 ]benzopyrano[ 4 , 3-d ] thiazol-6- 
yl ) -oxy] acetate, tautomers thereof and salts thereof. 

Compound (I) of the invention has a high affinity 

10 for the PGI 2 receptors with a low toxic potential and a 
minimal risk of adverse drug reaction and, as such, is 
of value as a medicine . 

Compound (I) of the invention acts as a PGI 2 
agonist in mammals (e.g. mouse, rat, hamster, rabbit, 

15 cat, dog, bovine, sheep, monkey, and human) and has 
platelet aggregation inhibitory, vasodilative, 
bronchodilative, lipid deposition inhibitory, leukocyte 
activation inhibitory, and other activities. Thus, 
compound (I) is useful for the pharmaceutical 

20 composition for the prophylaxis and/or treatment of 

transient ischemic attack (TIA), diabetic neuropathy, 
peripheral vascular diseases (e.g. peripheral embolism, 
vibration syndrome, Raynaud's disease, etc.), systemic 
lupus erythematosus , post-PTCA 

25 reobliteration/restenosis , atherosclerosis , thrombosis 
(e.g. acute phase of cerebral thrombosis, etc.), 
diabetic gangrene, hypertension, pulmonary 
hypertension, ischemic diseases (e.g. cerebral 
infarction, myocardial infarction, etc.), angina 

30 pectoris (e.g. stable angina, unstable angia, etc.), 
glomerulonephritis, diabetic nephropathy, allergy, 
bronchial asthma, ulcer, decubitus, coronary restenosis 
after coronary intervention such as atherectomy and 
stent implantation, thrombocytopenia during dialysis, 

35 etc. 

Compound (I) of the invention is a compound of low 
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toxicity and can be safely administered either as it is 
or in the form of a pharmaceutical composition 
comprising compound (I) and a pharmacologically 
acceptable carrier or vehicle, for example in such 
5 dosage forms as tablets (including dragees and film- 
coated tablets), powders, granules, capsules (including 
soft capsules), solutions, injections, suppositories, 
sustained release tablets or capsules, transdermal drug 
delivery systems, etc., whether orally or non-oral ly 
10 (e.g- topically, rectally, or intravenously). The 
content of compound (I) in the pharmaceutical 
composition of the invention is about 0.01 to 100 
weight % based on the total weight of the composition. 
The dosage is dependent on the background factors, 
15 administration route, diagnosis, etc. but when the 

composition is to be administered orally to an adult 
human as a pharmaceutical composition for the 
prophylaxis and/or treatment of transient ischemic 
attack, about 0.1 to 50 mg/kg body weight, preferably 
20 about 0.2 to 30 mg/kg b. wt . , more preferably about 0.5 
to 10 mg/kg b. wt . as compound (I) can be administered 
once or in a few divided doses daily. 

Compound (I) can be used with other active 
ingredients such as hypolipidemic (e.g. Pravastatin, 
25 etc.), angiotensin II antagonist (e.g. Candesartan 
Cilexetil, Losartan, etc.), carcium blocker (e.g. 
Amlodipine, Manidipine, etc.), insulin sensibility 
activator (e.g. Triglitazone, Pioglitazone, etc.), etc. 
Compound (I) and said other active ingredient can be 
30 formulated into one pharmaceutical composition such as 
tablets (including dragees and film-coated tablets), 
powders, granules, capsules (including soft capsules), 
solutions, injections, suppositories, sustained release 
tablets or capsules, according to per se known methods. 
35 They may be separately formulated into different 

preparations, which may be administered to one and the 
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same subject either simultaneously or at different 
times . 

The pharmacologically acceptable carrier or 
vehicle which can be used in the manufacture of various 
5 dosage forms according to the invention includes those 
organic and inorganic substances which are 
conventionally used in pharmaceutical manufacture, such 
as the excipient, lubricant, binder, and disintegrator 
for solid dosage forms and the solvent, solubilizer, 

10 suspending agent, isotonizing agent, buffer, and local 
anesthetic for liquid dosage forms. Where necessary, 
the routine additives such as the antiseptic, 
antioxidant, coloring agent, sweetener, adsorbent, 
wetting agent, etc. can be included in the formulation. 

15 The excipient mentioned above includes, for 

example, lactose, sucrose, D-mannitol, starch, corn 
starch, crystalline cellulose, and light silicic 
anhydride . 

The lubricant includes, for example, magnesium 
20 stearate, calcium stearate, talc, and colloidal silica. 

The binder includes, for example, crystalline 
cellulose, sucrose, D-mannitol, dextrin, 
hydroxypropylcellulose, hydroxypropylmethylcellulose, 
polyvinylpyrrolidone, starch, gelatin, methylcellulose f 
25 and carboxymethylcellulose sodium. 

The disintegrator includes, for example, starch, 
carboxymethylcellulose, carboxymethylcellulose calcium, 
croscarmellose sodium, carboxymethyl starch sodium, and 
L-hydroxypropylcellulose . 
30 The solvent includes, for example, water for 

injection, alcohol, propylene glycol, macrogols, sesame 
oil, corn oil, and olive oil. 

The solubilizer includes, for example, 
polyethylene glycol, propylene glycol, D-mannitol, 
35 benzyl benzoate, ethanol, trisaminome thane, 

cholesterol, triethanolamine , sodium carbonate, and 
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sodium citrate. 

The suspending agent includes, for example, 
surfactants such as stearyltriethanolamine , sodium 
lauryl sulfate, laurylaminopropionic acid, lecithin, 
5 benzalkonium chloride, benzethonium chloride, glyceryl 
monostearate, etc. and hydrophilic macromolecular 
substances such as polyvinyl alcohol, 

polyvinylpyrrolidone, carboxymethylcellulose sodium, 
methylcellulose, hydroxymethylcellulose , 
10 hydroxyethylcellulose, and hydroxypropylcellulose . 

The isotonizing agent includes, for example, 
glucose, D-sorbitol, sodium chloride, glycerol, and D- 
mannitol. 

The buffer includes, for example, buffer solutions 
L5 such as, phosphate, acetate, carbonate and citrate. 

The local anesthetic includes, for example, benzyl 
alcohol . 

The antiseptic includes, for example, p- 
hydroxybenzoic esters, chlorobutanol , benzyl alcohol, 
phenethyl alcohol, dehydroacetic acid, and sorbic acid. 

The antioxidant includes, for example, salts of 
sulfurous acid, ascorbic acid, and a-tocopherol . 

BEST MODE FOR CARRYI NG OUT OP THE INVENT TON 

The following reference examples, examples, 
formulation example, and experimental examples are 
intended to describe the present invention in further 
detail, it being to be understood, however, that these 
examples are merely illustrative and not defining the 
scope of the invention and that many changes and 
modifications may be made by one skilled in the art 
without departing from the spirit of the invention. 

The term "room temperature" as used in the 
following reference examples and examples generally 
5 means a temperature within the range of about 10°C to 
about 35°C. The symbol % stands for weight percent 



!0 



0 
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unless otherwise indicated. 

The various abbreviations used in the text have 
the following meanings. 





s 


: singlet 


5 


d 


: doublet 




t 


: triplet 




q 


: quartet 




dd 


: double doublet 




dt 


: double triplet 


10 


m 


: multiplet 




br 


: broad 




J 


: coupling constant 




Hz 


: Hertz 




Ph 


: phenyl 


15 


Me 


: methyl 




Et 


: ethyl 




CDC1 3 : 


deuterated chloroform 




DMSO-d 6 : 


deuterated dimethyl sulfoxide 




^-NMR : 


proton nuclear magnetic resonance spectrum 


20 


Examples 






Reference 


Example 1 




Ethyl [ ( 5 


,6,7 , 8-tetrahydro-5-oxo-l- 



naphthalenyl ) oxy ] acetate 

25 To a solution of 3 , 4-dihydro-5-hydroxy- 1 ( 2H ) - 

naphthalenone (8.20 g, 50.6 mmol) in N,N- 
dimethylformamide (80 mL) was added sodium hydride (60% 
dispersion in liquid paraffin, 2.22 g, 55.6 mmol) at 
0°C and the mixture was stirred at that temperature for 

30 10 minutes. Then, ethyl bromoacetate (9.29 g, 55.6 

mmol) was added and the mixture was further stirred at 
room temperature for 30 minutes. This reaction mixture 
was poured in water (80 mL) and extracted with 2 
portions of ethyl acetate. The organic layers were 

35 pooled, washed with water, dried over anhydrous 
magnesium sulfate (MgSO<) , and filtered, and the 
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filtrate was concentrated under reduced pressure. The 
residue was crystallized from hexane-diisopropyl ether 
to provide 8.40 g of the title compound. Yield 67%. 
m.p. 58-60°C 

5 *H-NMR (CDC1 3 ) 6: 1.30 (3H, t, J=7 . 2 Hz), 2.04-2.23 
(2H, m), 2.60-2.71 (2H, m) , 3.00 (2H, t, J=6.2 
Hz), 4.28 (2H, q, J=7 . 2 Hz), 4.67 (2H, s), 6.91 
(1H, dd, J=8.4, 1.2 Hz), 7.20-7.32 (1H, m) , 7.70 
(1H, dd, J=8.2, 1.2 Hz) . 
10 Reference Example 2 

Ethyl [ ( 2 , 3-dihydro-l-oxo-lH-inden-4-yl ) oxy ) acetate 

Using 2 , 3-dihydro-4-hydroxy-lH-inden-l-one , the 
procedure of Reference Example 1 was otherwise repeated 
to synthesize the title compound. Yield 70%. 
15 m.p. 91-93°C (hexane-diisopropyl ether) 

l H-NMR (CDCI3) 6: 1.31 (3H, t, J=7.2 Hz), 2.66-2.74 
(2H, m), 3.10-3.18 (2H, m) , 4.28 (2H, q, J=7.2 
Hz), 4.73 <2H, s), 6.92 (1H, dd, J=7.6, 1.0 Hz), 
7 .26-7.44 (2H, m) . 
20 Reference Example 3 

Ethyl [(5,6,7, 8-tetrahydro-5-oxo-2- 
naphthalenyl ) oxy] acetate 

Using 3 , 4-dihydro-6 -hydroxy- 1 ( 2H ) -naphthalene , the 
procedure of Reference Example 1 was otherwise repeated 
25 to synthesize the title compound. Yield 89%. 
m.p. 39-41°C (hexane-diisopropyl ether) 
*H-NMR (CDC1 3 ) 6: 1.31 (3H, t, J=7.4 Hz), 2.03-2.21 
(2H, m), 2.57-2.66 (2H, m) , 2.87-2. 96 (2H, m) , 
4.29 (2H, q, J=7 . 4 Hz), 4.68 (2H, s), 6.73 (1H, d, 
30 J=2.4 Hz), 6.82 (1H, dd, J=8.8, 2.6 Hz), 8.02 (1H, 

dd, J=8.8, 2.6 Hz) . 
Reference Example 4 

Ethyl [ ( 2 , 3-dihydro-l-oxo-lH-inden-5-yl )oxy Jacetate 
Using 2 , 3-dihydro-5-hydroxy- lH-inden-l-one , the 
35 procedure of Reference Example 1 was otherwise repeated 
to synthesize the title compound. Yield 65%. 
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m.p. 59-61°C (hexane-ethyl acetate) 

X H-NMR (CDCI3) 6: 1.31 (3H, t, J=7.0 Hz), 2.62-2.73 
(2H, m), 3.05-3.15 (2H, m) , 4.29 (2H, q, J=7.0 
Hz), 4.71 {2H, s), 6.86-6.97 (2H, m) , 7.71 ( 1H, d, 
5 J=8.4 Hz) . 

Reference Example 5 

Ethyl 4- [ ( 2 , 3-dihydro-l-oxo-lH-inden-4-yl ) oxy ] butyrate 

Using 2 , 3-dihydro-4-hydroxy-lH-inden- 1-one and 
ethyl 4-bromo butyrate, the procedure of Reference 
10 Example 1 was otherwise repeated to synthesize the 
title compound. Yield 66%. 
Oil . 

*H-NMR (CDCI3) 6: 1.27 (3H, t, J = 7 . 0 Hz), 2.07-2.16 

(2H, m), 2.55 (2H, t, J=7.2 Hz), 2.64-2.75 (2H, 
15 m), 2.99-3.10 (2H, m) , 4.05-4.22 (4H, m) , 7.06 

(1H, dd, J=6.4, 2.4 Hz), 7.27-7.41 (2H, m) . 

Reference Example 6 

Ethyl [ ( 2 , 3-dihydro-5 , 7-dimethyl-l-oxo-lH-inden-4- 
yl ) oxy jacetate 

20 Using 2 , 3-dihydro-4-hydroxy-5 , 7-dimethyl- 1H- inden- 

1-one, the procedure of Reference Example 1 was 
otherwise repeated to synthesize the title compound. 
Yield 77%. 

m.p. 75-77°C (hexane-diisopropyl ether) 
25 l H-NMR (CDCI3) 6: 1.33 (3H, t, J=7 . 2 Hz), 2.36 (3H, s), 

2.55 (3H, s), 2.60-2.71 (2H, m) , 3.04-3.13 (2H, 
m), 4.30 (2H, q, J=7.2 Hz), 4.54 (2H, s), 6.94 
(1H, s) . 
Reference Example 7 
30 Ethyl [ ( 2 , 3-dihydro-6 , 7-dimethyl-l-oxo- lH-inden-4- 
yl ) oxy ] acetate 

Using 2 , 3-dihydro-4-hydroxy-6 , 7 -dimethyl -lH-inden- 
1-one, the procedure of Reference Example 1 was 
otherwise repeated to synthesize the title compound. 
35 Yield 77%. 

m.p. 100-101°C (hexane-diisopropyl ether) 
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*H-NMR (CDCI3) 5: 1.31 (3H, t, J=7 . 0 Hz), 2.28 (3H, s), 
2.51 (3H, s), 2.61-2.69 (2H, m) , 2.98-3.05 (2H, 
m), 4.28 (2H, q, J=7.0Hz), 4.68 (2H, s), 6.73 
(1H, s) . 
5 Reference Example 8 

Ethyl ( ( 2 , 3-dihydro-4-oxo-4H-l-benzopyran-8- 

yl ) oxy J acetate 

Using 2 , 3-dihydro-8-hydroxy-4H- l-benzopyran-4-one, 

the procedure of Reference Example 1 was otherwise 
0 repeated to synthesize the title compound. Yield 84%. 

m.p. 56-66°C (ethyl acetate-hexane ) 

X H-NMR (CDCI3) 6: 1.30 (3H, t, J=7.2 Hz), 2.84 (2H, t, 
J=6.4 Hz), 4.28 (2H, q, J=7 . 2 Hz), 4.65 (2H, t, 
J=6.4 Hz), 4.71 (2H r s), 6.93 (1H, t, J=7 . 6 Hz), 
5 7.01 (1H, dd, J=7.6, 1.8 Hz), 7.57 (1H, dd, J=7 . 6 , 

1.8 Hz) . 
Reference Example 9 

Ethyl 3-[ (2, 3-dihydro-l-oxo-lH-inden-4- 
y 1 ) oxy ] propionate 

0 To a solution of 2 , 3-dihydro-4-hydroxy-lH-inden- 1- 

one (18.0 g, 121 mmol) in 30% aqueous potassium 
hydroxide solution (60 mL) was added 3-chloropropionic 
acid (18 g, 166 mmol) at room temperature and the 
mixture was refluxed for 1 hour. After cooling, 1N- 

5 hydrochloric acid was added and the precipitate (10.0 
g) comprised of unreacted 2 , 3-dihydro-4-hydroxy-lH- 
inden-l-one was separated by filtration. The filtrate 
was extracted with 2 portions of ethyl acetate and the 
pooled extract was washed with water, dried over MgSO A , 

0 and filtered. The filtrate was concentrated under 

reduced pressure to provide crude crystals (6.20 g) of 
3-[ (2, 3-dihydro- 1-oxo- lH-inden-4-yl )oxy Jpropionic acid. 
This crystal crop was dissolved in ethanol (40 mL) 
followed by addition of concentrated sulfuric acid (1.0 

3 mL) at room temperature and the mixture was refluxed 
for 1 hour. After cooling, the reaction mixture was 
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extracted with 2 portions of ethyl acetate and the 
pooled organic solution was washed with saturated 
aqueous sodium hydrogen carbonate solution, dried over 
MgS0 4 , and filtered. The filtrate was concentrated 
5 under reduced pressure and the residue was crystallized 
from hexane-diisopropyl ether to provide 6.50 g of the 
title compound. Yield 22%. 
m.p. 90-92°C 

'h-NMR (CDC1 3 ) 6: 1.29 (3H, t, J=7.0 Hz), 2.63-2.76 
10 (2H, m), 2.85 (2H, t, J=6.2 Hz), 2.96-3.08 <2H, 

m), 4.20 (2H, q, J=7.0 Hz), 4.35 (2H, t, J=6.2 
Hz), 7.06 (1H, dd, J=6.6, 2.6 Hz), 7.22-7.40 (2H, 
m ) . 

Reference Example 10 
15 Ethyl 3-[ (5,6,7,8-tetrahydro-5-oxo-l- 
naphthalenyl ) oxy ] propionate 

Using 3 , 4-dihydro-5-hydroxy-l ( 2H) -naphthalene, the 
procedure of Reference Example 9 was otherwise repeated 
to synthesize the title compound. Yield 11%. 
20 m.p. 57-59°C (hexane) 

! H-NMR (CDCI3) 6: 1.29 (3H, t, J=7.0 Hz), 2.02-2.19 
(2H, m), 2.57-2.66 (2H, m) , 2.77-2.90 (4H, m) , 
4.18-4.33 {4H, m) , 7.04 (1H, d, J = 8.0 Hz), 7.26 
(1H, t, J=8.0 Hz), 7.66 (1H, d, J=8 . 0 Hz). 
2 5 Reference Example 11 

Ethyl [ ( 6-bromo-5 ,6,7, 8-tetrahydro-5-oxo-l- 
naphthalenyl )oxy] acetate 

To a boiled suspension of copper (II) bromide (10 
g, 45.1 mmol) in ethyl acetate (50 mL) was added a 
30 solution of ethyl [ ( 5 , 6 , 7 , 8-tetrahydro-5-oxo-l- 

naphthalenyl )oxy ]acetate (7.0 g, 28.2 mmol) in ethyl 
acetate (30 mL) and the mixture was refluxed for 6 
hours. The copper (I) bromide was filtered off and the 
filtrate was washed with saturated aqueous sodium 
35 hydrogen carbonate solution, dried over MgSO,,, and 

filtered. The filtrate was concentrated under reduced 
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pressure and the residue was crystallized from hexane- 
ethyl acetate to provide 7.5 g of the title compound. 
Yield 81%. 
m.p. 74-75°C 

5 'h-NMR ( CDC1 3 ) 5: 1.31 (3H, t, J=7 . 0 Hz), 2.44-2.54 
{2H, m), 3.08-3.17 (2H, m) , 4.23 (2H, q, J=7.0 
Hz), 4.62-4.75 (3H, m) , 6.94 (1H, d, J=8.0 Hz), 
7.29 (1H, t, J=8.0 Hz), 7.75 (1H, d, J=8.0 Hz). 
Reference Example 12 

10 Ethyl [ (2-bromo-2,3-dihydro-l-oxo-lH-inden-4- 
y 1 ) oxy ] acetate 

Using ethyl [ { 2 , 3-dihydro-l-oxo-lH-inden-4- 
yl) oxy] acetate, the procedure of Reference Example 11 
was otherwise repeated to synthesize the title 
15 compound. Yield 77%. 

m.p. 60-63°C (hexane-diisopropyl ether) 

*H-NMR (CDC1 3 ) 6: 1.31 (3H, t, J=7 . 2 Hz), 3.41 (1H, dd , 
J=18.6, 3.0 Hz), 3.84 ( 1H, dd, J=18.6, 7.4 Hz), 
4.28 (2H, q f J=7.2 Hz), 4.65 ( 1H, dd, J=7.4, 3.0 
20 Hz )' 4 -?3 <2H, s), 6.99 (1H, d, J=7.6 Hz), T.33- 

7.51 (2H, m) . 
Reference Example 13 

Ethyl [ (6-bromo-5,6,7, 8-tetrahydro-5-oxo-2- 
naphthalenyl )oxy Jacetate 
25 Using ethyl [ ( 5 , 6 , 7 , 8-tetrahydro-5-oxo-2- 

naphthalenyl)oxy]acetate, the procedure of Reference 
Example 11 was otherwise repeated to synthesize the 
title compound. Yield 73%. 
Oil. 

30 'H-NMR ( CDCI3 ) 6: 1.31 (3H, t, J=7.2 Hz), 2.35-2.62 

(2H, m), 2.72-2.95 (1H, m) , 3.20-3.41 (1H, m) , 
4.29 (2H, q, J=7 . 2 Hz), 4.62-4.75 (3H, m) , 6.74 
(1H, d, J=2.4 Hz), 6.87 (1H, dd, J=8 . 8 , 2.6 Hz), 
7.75 (1H, d, J=8.8 Hz) . 

35 Reference Example 14 

Ethyl [ ( 2-bromo-2 , 3-dihydro-l-oxo- lH-inden-5- 
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y 1 ) oxy ] acetate 

Using ethyl [ ( 2 , 3-dihydro- 1-oxo- lH-inden-5- 
yl ) oxy Jacetate , the procedure of Reference Example 11 
was otherwise repeated to synthesize the title 
5 compound. Yield 93%. 
Oil . 

*H-NMR (CDC1 3 ) 6: 1.32 (3H, t, J=7 . 0 Hz), 3.38 ( 1H, dd, 
J=18.4, 3.2 Hz), 3.79 ( 1H, dd, J=18.4, 7.6 Hz), 
4.30 (2H, q, J=7.0 Hz), 4.65 (1H, dd, J-7.6, 3.2 
10 Hz), 4.73 (2H, s), 6.85 (1H, d, J=2 . 0 Hz), 6.98 

(1H, dd, J=8.6, 2.0 Hz), 7.80 ( 1H, d, J=8.6 Hz). 
Reference Example 15 

Ethyl 4- [ ( 2-bromo-2 , 3-dihydro- 1-oxo- lH-inden-4- 
yl ) oxy ] butyrate 
15 Using ethyl 4- [( 2 , 3-dihydro- 1-oxo-lH- inden-4- 

yl ) oxy ] butyrate , the procedure of Reference Example 11 
was otherwise repeated to synthesize the title 
compound. Yield 90%. 
Oil . 

20 *H-NMR (CDCI3) 6: 1.27 (3H, t, J=7 . 0 Hz), 2.11-2.24 

(2H, m), 2.49-2.61 (2H, m) , 3.31 (1H, dd , J=18.4, 
3.0 Hz), 3.75 (1H, dd, J=18.4, 7.2 Hz), 4.05-4.23 
(4H, m) , 4.64 (1H, dd, J=7.2, 3.0 Hz), 7.09 (1H, 
dd, J-7.2, 2.0 Hz), 7.31-7.45 (2H, m) . 
2 5 Reference Example 16 

Ethyl 3- [ ( 2-bromo-2 , 3-dihydro-l-oxo-lH-inden-4- 
y 1 ) oxy J propionate 

Using ethyl 3- [ ( 2 , 3-dihydro-l-oxo-lH-inden-4- 
yl ) oxy ] propionate, the procedure of Reference Example 
30 11 was otherwise repeated to synthesize the title 
compound. Yield 78%. 
Oil . 

*H-NMR (CDCl,) 6: 1.30 (3H, t, J=7 . 0 Hz), 2.85 (2H, t, 
J=6.2 Hz), 3.35 (1H, dd, J=18.6, 3.0 Hz), 3.78 
35 (1H, dd, J=18.6, 7.4 Hz), 4.20 (2H, q, J=7.0 Hz), 

4.35 (2H, t, J=6.2 Hz), 4.66 (1H, dd, J=7.4, 3.0 
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Hz), 7.11 (1H, dd, J=6.6, 2.6 Hz), 7.25-7.43 (2H, 
m ) . 

Reference Example 17 

Ethyl 3-[ (6-bromo-5,6,7,8-tetrahydro-5-oxo-l- 
5 naphthalenyl ) oxy Jpropionate 

Using ethyl 3- [ ( 5 , 6 , 7 , 8-tetrahydro-5-oxo-l- 

naphthalenyl)oxy]propionate, the procedure of Reference 

Example 11 was otherwise repeated to synthesize the 

title compound. Yield 80%. 
0 Oil. 

l H-NMR (CDC1 3 ) 6: 1.29 (3H, t, J=7.0 Hz), 2. 41-2151 
(2H, m), 2.84 (2H, t, J-6.2 Hz), 2.99 (2H, t, 
J=6.2 Hz), 4.21 (2H, q, J=7.0 Hz), 4.31 (2H, t, 
J=6.2 Hz), 4.70 (1H, t, J=4.4 Hz), 7.09 (1H, d, 
5 J=8.0 Hz), 7.31 (1H, t, J=8 . 0 Hz), 7.72 <1H, d, 

J=8 .0 Hz) . 
Reference Example 18 

Ethyl [ (2-bromo-2 , 3-dihydro-5 , 7-dimethyl-l-oxo- 1H- 
inden-4 -yl ) oxy ] acetate 
3 Using ethyl [ ( 2 , 3-dihydro-5 , 7-dimethyl- 1-oxo-lH- 

inden-4-yl) oxy] acetate, the procedure of Reference 
Example 11 was otherwise repeated to synthesize the 
title compound. Yield 87%. 
m.p. 71-73°C (hexane-ethyl acetate) 
> r H-NMR (CDC1 3 ) 6: 1.33 (3H, t, J=7 . 0 Hz), 2.38 (3H, s), 

2.56 (3H, s), 3.38 (1H, dd, J=18.6, 3.2 Hz), 3.83 
(1H, dd, J=18.6, 7.4 Hz), 4.29 (2H, q, J=7 . 2 Hz), 
4.51 (2H, s), 4.61 (1H, dd , J-7.4, 3.2 Hz), 7.02 
(1H, s). 
0 Reference Example 19 

Ethyl [ ( 2-bromo-2 , 3-dihydro-6 , 7-dimethyl-l-oxo- 1H- 
inden-4-yl ) oxy ] acetate 

Using ethyl [ ( 2 , 3-dihydro-6 , 7-dimethy 1- 1-oxo- 1H- 
inden-4-yl)oxy]acetate, the procedure of Reference 
Example 11 was otherwise repeated to synthesize the 
title compound. Yield 90%. 
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m.p. 71-73°C ( hexane-ethyl acetate) 

*H-NMR (CDCI3) 6: 1.31 (3H, t, J=7 . 0 Hz), 2.30 (3H, s), 
2.52 (3H, s), 3.30 (1H, dd , J=18.6, 3.0 Hz), 3.73 
(1H, dd, J=18.6, 7.6 Hz), 4.28 (2H, q, J=7.2 Hz), 
5 4.61 (1H, dd, J=7.6, 3.0 Hz), 4.68 (2H, s), 6.79 

(1H, S). 

Reference Example 20 

Ethyl [ ( 3-bromo-2 , 3-dihydro-4-oxo-4H- l-benzopyran-8- 
yl )oxy) acetate 

10 Using ethyl [ ( 2 , 3-dihydro-4-oxo-4H-l-benzopyran-8- 

yl ) oxy ] acetate , the procedure of Reference Example 11 
was otherwise repeated to synthesize the title 
compound. Yield 77%. 

m.p. 92.0-93.0°C {ethyl acetate-hexane ) 
15 *H-NMR ( CDCI3) 6: 1.31 (3H, t, J=7.2 Hz), 4.29 (2H, q, 

J=7.2 Hz), 4.64-4.82 (5H, m) , 6.97-7.09 (2H, m) , 

7.62 (1H, dd, J=7.4, 2.0 Hz). 
Reference Example 21 

Ethyl [ ( 2-mercapto-4 , 5-dihydronaphtho [ 1 , 2-d ] thiazol-6- 

20 yl ) oxy ] acetate 

A mixture of ethyl ( ( 2-bromo-5 , 6 , 7 , 8-tetrahydro-5- 
oxo-l-naphthalenyl)oxy]acetate (2.63 g, 8.04 mmol), 
ammonium dithiocarbamate (1.06 g, 9.60 mmol), and 
ethanol (30 mL) was refluxed for 14 hours. After 

25 cooling, the solid precipitate was recovered by 

filtration to provide 1.96 g of the title compound. 
Amorphous solid. Yield 76%. 

A H-NMR (DMSO-d 6 ) 6: 1.24 (3H, t, J=7.2 Hz), 2.63-2.79 
(2H, m), 2.95-3.09 (2H, ro) , 4.18 (2H, q, J=7.2 
30 Hz), 4.79 (2H, s), 6.88 ( 1H, d, J=8.0 Hz), 7.20 

(1H, t, J=8.0 Hz), 7.40 (1H, d, J=8 . 0 Hz), 13.6 
( 1H, br s) . 

Reference Example 22 

Ethyl [ ( 2-mercapto-8H-indeno[ 1 , 2-d ] thiazol-7- 
35 yl )oxy)acetate 

Using ethyl [ ( 2-bromo-2 , 3-dihydro- 1-oxo- 1H- inden- 
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4-yl)oxyJacetate, the procedure of Reference Example 21 
was otherwise repeated to synthesize the title 
compound. Yield 70%. 
Amorphous solid. 
5 l H-NMR (DMSO-d 6 ) 6: 1.22 (3H, t, J=7.2 Hz), 3.68 (2H, 
s), 4.28 (2H, q, J=7.2 Hz), 4.88 (2H f s), 6.84 
(1H, dd, J=8.0, 1.0 Hz), 7.20-7.40 (2H, m) , 14.1 
( 1H, br s) . 
Reference Example 2 3 
10 Ethyl [ ( 2-mercapto-4 , 5-dihydronaphtho [ 1 , 2-d ] thiazol-7- 
yl)oxy ]acetate 

Using ethyl [ ( 6-bromo-5 , 6 , 7 , 8-tetrahydro-5-oxo-2- 
naphthalenyl ) oxy Jacetate , the procedure of Reference 
Example 21 was otherwise repeated to synthesize the 
15 title compound. Yield 52%. 
Amorphous solid. 

'H-NMR (DMSO-d 6 ) 6: 1.24 (3H, t J=7 . 0 Hz), 2.63-2.78 
(2H, m), 2.87-3.05 (2H, m) , 4.19 (2H, q, J=7.0 
Hz), 4.79 (2H, s), 6.84-6.92 (2H, m) , 7.66 (1H, d, 
20 J=8.4 Hz), 13.6 (1H, br s). 

Reference Example 24 

Ethyl 3- [ ( 2-mercapto-8H-indeno( 1 , 2-d ] thiazol-7- 
yl ) oxy ] propionate 

Using ethyl 3- [ ( 2-bromo-2 , 3-dihydro- 1-oxo-lH- 
inden-4-yl ) oxy ] propionate, the procedure of Reference 
Example 21 was otherwise repeated to synthesize the 
title compound. Yield 45%. 
Amorphous solid. 

! H-NMR <DMSO-d 6 ) 6: 1.21 (3H, t, J=7.0 Hz), 2.72-2.85 
(2H, m), 3.57 (2H, s), 4.12 (2H, q, J=7.0 Hz), 
4.28-4.36 (2H, m) , 6.80-7.40 (3H, m) , 1H not 
confirmed . 
Reference Example 25 

Ethyl [ ( 2-mercapto-8H-indeno[ 1 , 2-d) thiazol-6- 
5 yl )oxy Jacetate 

Using ethyl [ ( 2-bromo-2, 3-dihydro-l-oxo- 1H- inden- 
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5-yl ) oxyjacetate, the procedure of Reference Example 21 
was otherwise repeated to synthesize the title 
compound. Yield 80%. 
Amorphous sol id . 
5 1 H-NMR (DMSO-d 6 ) 6: 1.24 (3H, t, J-7.0 Hz), 3.71 (2H, 

s), 4.19 (2H, q, J=7 . 0 Hz), 4.79 (2H, s), 6.88- 

6.96 {1H, m) f 7.18 (1H, br s), 7.42-7.51 (1H, m) , 

14.3 (1H, br s). 
Reference Example 2 6 
10 Ethyl [ (2-mercapto-4,6-dimethyl-8H-indeno[ 1,2- 
d] thiazol-7-yl )oxy ) acetate 

Using ethyl [ ( 2-bromo-2 , 3-dihydro-5 , 7-dimethyl-l- 
oxo-lH-inden-4-yl ) oxy ]acetate, the procedure of 
Reference Example 21 was otherwise repeated to 
15 synthesize the title compound. Yield 34%. 
Amorphous solid. 

*H-NMR (DMSO-d 6 ) 6: 1.24 (3H, t, J=7.0 Hz), 2.26 (3H, 

s), 2.48 (3H, s), 3.76 (2H, s), 4.18 (2H, q, J=7.0 
Hz), 4.66 (2H, s), 6.95 (1H, s), 13.6 (1H, br s). 
20 Reference Example 2 7 

Ethyl [ (2-mercapto-4 , 5-dimethyl-8H-indeno [ 1 , 2- 
d] thiazol-7-yl ) oxy ] acetate 

Using ethyl [ ( 2-bromo-2 , 3-dihydro-6 , 7-dimethyl-l- 
oxq-lH-inden-4-yl) oxy] acetate, the procedure of 
25 Reference Example 21 was otherwise repeated to 
synthesize the title compound. Yield 64%. 
Amorphous solid. 

l H-NMR (DMSO-d 6 ) 6: 1.22 (3H, t, J=7.0 Hz), 2.25 (3H f 

s), 2.37 (3H, s), 3.55 (2H, s), 4.17 (2H, q, J=7.0 
30 Hz), 4.82 (2H, s), 6.69 (1H, s), 13.5 (1H, br s). 

Reference Example 2 8 

Ethyl I (2-mercapto-4H-[ 1 ]benzopyrano[ 4 , 3-d J thiazol-6- 
yl ) oxy ] acetate 

Using ethyl [ ( 3-bromo-2 , 3-dihydro-4-oxo-4H-l- 
35 benzopyran-8-yl ) oxy Jacetate, the procedure of Reference 
Example 21 was otherwise repeated to synthesize the 
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title compound. Yield 49%. 
Amorphous solid. 

l H-NMR (CDC1 3 ) 6: 1.29 (3H, t, J = 7 . 2 Hz), 4.27 (2H, q, 
J=7.2 Hz), 4.69 (2H, s), 5.22 (2H, s), 6.81 (1H, 
5 dd, J=8.2, 1.6 Hz), 7.20 (lH f t, J=8.2 Hz), 7.32 

(1H, dd, J=8.2, 1.6 Hz), 13.4 ( 1H, br s). 
Reference Example 2 9 

Ethyl 4- [ ( 2-mercapto-8H-indeno[ 1 , 2-d] thiazol-7- 
y 1 ) oxy ] bu tyrate 
10 Using ethyl 4- [ ( 2-bromo-2 , 3-dihydro-l-oxo- 1H- 

inden-4-yl)oxy]butyrate, the procedure of Reference 
Example 21 was otherwise repeated to synthesize the 
title compound. Yield 68%. 
Amorphous solid. 
15 l H-NMR (CDCI3) 6: 1.27 (3H, t, J=7.2 Hz), 2.09-2.25 

(2H, m), 2.56 (2H, t, J=7 . 2 Hz), 3.61 (2H, s), 
4.13 (2H, t, J=6.0 Hz), 4.17 (2H, q, J=7 . 2 Hz), 
6.80 (1H, d, J=8.2 Hz), 7.14 ( 1H, d, J=7.2 Hz), 
7.25-7.35 (1H, m) , 13.6 (1H, br s). 
20 Reference Example 30 

Ethyl 3-[ (2-mercapto-4 , 5-dihydronaphtho [ 1 , 2-d ) thiazol- 
6-yl ) oxy ] propionate 

Using ethyl 3- [ ( 6-bromo-5 , 6 , 7 , 8-tetrahydro-5-oxo- 
l-naphthalenyl)oxy]propionate, the procedure of 
2 5 Reference Example 21 was otherwise repeated to 
synthesize the title compound. Yield 59%. 
Amorphous solid. 

*H-NMR (DMSO-d 6 ) S: 1.20 (3H, t, J=7.0 Hz), 2.61-2.93 
<6H, m), 4.11 (2H, q, J=7 . 0 Hz), 4.23 (2H, t, 
30 J=6.0 Hz), 6.98 (1H, d, J=8.0 Hz), 7.23 ( 1H, t, 

J=8.0 Hz), 7.39 (1H, d, J=8.0 Hz), 13.6 (1H, br 
s) . 

Reference Example 31 

Ethyl [ (4, 5-dihydro-2-hydroxynaphtho[ 1, 2-d ] thiazol-6- 
35 yl ) oxy ) acetate 

A mixture of ethyl { ( 6-bromo-5 , 6 , 7 , 8-tetrahydro-5- 
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oxo-l-naphthalenyl)oxy Jacetate (3.00 g, 9.17 mmol), 
ethyl xanthamide (0.96 g, 9.17 mmol ) , and ethanol (30 
mL) was refluxed for 6 hours. The solvent was then 
distilled off under reduced pressure and the residue 
5 was diluted with ethyl acetate and water. After phase 
separation, the aqueous layer was extracted with ethyl 
acetate. The organic layers were combined, washed with 
water, dried over MgSO A , and filtered. The filtrate 
was concentrated under reduced pressure and the residue 
10 was subjected to silica gel column chromatography 

( hexane-ethyl acetate = Is 3) to provide 1.40 g of the 

title compound. Yield 50%. 

m.p. 74-75°C (ethyl acetate-hexane ) 

L H-NMR (DMS0-d 6 ) 6: 1.23 (3H, t, J=7 . 0 Hz), 2.55-2.70 

15 (2H, m), 2.92-3.04 (2H, m) , 4.18 (2H, q, J-7.0 

Hz), 4.79 (2H, s), 6.82 (1H, dd, J=8.0, 1.4 Hz), 
7.08-7.22 (2H, m) , 11.7 (1H, s). 
Reference Example 32 
2-Methoxy-3 , 5-dimethylbenzaldehyde 

20 To a solution of l-methoxy-2 , 4-dimethylbenzene 

(8.00 g, 58.7 nunol) and 1 , 1-dichloromethyl methyl ether 
(7.40 g, 64.7 nunol) in methylene chloride (30 mL) was 
added titanium tetrachloride (20.0 g, 105 nunol) at 0°C 
and the mixture was stirred at that temperature for 20 

25 minutes. This reaction mixture was poured into iced 
water and the organic layer was taken, washed with 
saturated aqueous sodium hydrogen carbonate solution, 
dried over MgS0 4 , and filtered. The filtrate was 
concentrated under reduced pressure to provide 9.4 0 g 

30 of the title compound. Yield 98%. 
Oil . 

l H-NMR <CDC1 3 ) 6: 2.306 (3H, s), 2.312 (3H, s), 3.85 
(3H, s), 7.25-7.27 (1H, m) , 7.48 ( 1H, d, J= 1 . 8 
Hz) , 10. 3 ( 1H, s) . 
35 Reference Example 3 3 

( E) -3- ( 2-methoxy-3 , 5-dimethylphenyl ) propenoic acid 
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A solution of 2-methoxy-3 , 5-dimethylbenzaldehyde 
(9.40 g, 57.2 mmol), malonic acid (8.90 g, 85.8 mmol), 
and pyrrolidine (730 mg, 8.58 mmol) in pyridine (80 mL) 
was refluxed for 14 hours. This reaction mixture was 
5 poured in iced water and extracted with ethyl acetate. 

The extract was washed with 2N-hydrochloric acid, dried 
over MgSO*, and filtered. The filtrate was 
concentrated under reduced pressure to provide 9.60 g 
of the title compound. Yield 81%. 
10 m.p. 178-180°C 

j H-NMR (CDClj) 6: 2.28 (3H, s), 2.30 (3H, s), 3.74 (3H, 
s), 6.49 (1H, d, J=16.0 Hz), 7.07 (1H, s), 7.25 
(1H, s), 8.07 (1H, d, J=16.0 Hz), 9.2-12 (1H, br) . 
Reference Example 34 
15 3- ( 2-Methoxy-3 , 5-dimethylphenyl ) propionic acid 

In acetic acid (80 mL) were suspended (E)-3-(2- 
methoxy-3, 5-dimethylphenyl Jpropenoic acid (9.60 g, 46.5 
mmol) and 10% palladium-on-carbon (hydrous) (0.60 g) 
and the suspension was stirred in a hydrogen atmosphere 
0 at 60°C for 14 hours. The catalyst was then filtered 
off and the filtrate was concentrated under reduced 
pressure. The residue was crystallized from ethanol to 
provide 8.90 g of the title compound. Yield 91%. 
m.p. 74-75°C 

5 'H-NMR ( CDC1 3 ) 6: 2.26 (6H, s), 2.61-2.75 (2H, m) , 

2.87-2.98 (2H, m) , 3.72 (3H, s), 6.84 ( 1H, s), 
6.87 (1H, s), 1H not confirmed. 
Reference Example 35 

2,3-Dihydro-4-methoxy-5,7-dimethyl-lH-inden-l-one 
3 A solution of 3- ( 2-methoxy-3 , 5- 

dimethylphenyl) propionic acid (8.80 g, 42.2 mmol) in 
thionyl chloride (80 mL) was refluxed for 1.5 hours. 
After cooling, the reaction mixture was concentrated 
under reduced pressure and the residue was dissolved in 
1,2-dichloroethane (100 mL) . To this solution was 
added anhydrous aluminum chloride (5.80 g, 4 3.5 mmol) 
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gradually at 0°C and the mixture was stirred at room 
temperature for 1.0 hour. After completion of the 
reaction, the reaction mixture was poured in iced water 
and extracted with 1 , 2-dichloroethane . The organic 
5 layer was washed serially with iN-hydrochloric acid, 
saturated aqueous sodium hydrogen carbonate solution, 
and water, dried over MgS0 4 , and filtered. The 
filtrate was concentrated under reduced pressure to 
provide 6.90 g of the title compound. Yield 86%. 
10 Oil. 

'h-NMR (CDC1 3 ) 6: 2.32 (3H, s), 2.35 <3H, s), 2.60-2.80 
(2H, m) , 3.00-3.15 (2H, m) , 3.82 (3H, s), 6.92 
(1H, s) . 

Reference Example 36 
15 2 , 3-Dihydro-4-methoxy-6 , 7-dimethyl-lH-inden-l-one 

Using l-methoxy-3 , 4-dimethylbenzene, the procedure 

of Reference Examples 32-35 was otherwise repeated to 

synthesize the title compound. 

Yield 33%. 

20 m.p. 127-128°C (ethyl acetate-hexane ) 

^-NMR (CDCI3) 6: 2.31 (3H, s), 2.51 (3H, s), 2.58-2.67 
(2H, m), 2.85-2.95 (2H, m) , 3.87 (3H, s), 6.84 
(1H, s) . 
Reference Example 37 

25 2 , 3-Dihydro-8-hydroxy-4H-l-benzopyran-4-one 

2 , 3-Dihydro-8-methoxy-4H-l-benzopyran-4-one (7.59 
g, 4 2.4 mmol) was dissolved in xylene (80 mL) followed 
by addition of anhydrous aluminum chloride (11.4 g, 
85.5 mmol), and the mixture was stirred at 100°C for 2 

30 hours. After cooling, the reaction mixture was poured 
into iced water and extracted with ethyl acetate. The 
organic layer was washed with IN-hydrochloric acid and 
saturated aqueous sodium chloride solution, dried over 
MgS0 4 , and filtered. The filtrate was concentrated 

35 under reduced pressure and the residue was crystallized 
from methanol-ethyl acetate-diethyl ether to provide 
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3.94 g of the title compound. Yield 56%. 
m.p. 93-96°C 

'H-NMR (CDC1 3 ) S: 2.86 (2H, t, J-6 . 4 Hz), 4.63 (2H, t, 
J=6.4 Hz), 5.72 (1H, s), 6.93 (1H, t, J-B.O Hz), 
5 7.14 (1H, dd, J=7.8, 1.6 Hz), 7.44 (1H, dd, J=7.8, 

1.6 Hz) . 
Reference Example 38 

2 , 3-Dihydro-4-hydroxy-5 , 7-dimethyl-lH-inden- 1-one 

Using 2 , 3-dihydro-4-methoxy-5 , 7-dimethyl- IH-inden- 
10 1-one, the procedure of Reference Example 37 was 

otherwise repeated to synthesize the title compound. 
Yield 78%. 

m.p. 152-154°C (ethyl acetate) 

1 H-NMR (DMS0-d 6 ) 6: 2.21 (3H, s), 2.40 (3H, s), 
!5 2.46-2.61 (2H, m), 2.83-2.96 (2H, m) , 6.87 (1H, 

s), 8.81 (1H, s). 
Reference Example 39 

2 , 3-Dihydro-4-hydroxy-6 , 7-dimethyl-lH-inden- 1-one 

Using 2 , 3-dihydro-4-methoxy-6 , 7-dimethyl- lH-inden- 
20 1-one, the procedure of Reference Example 3 7 was 

otherwise repeated to synthesize the title compound. 
Yield 92%. 

m.p. 171-173°C (ethyl acetate) 

'H-NMR (DMSO-d 6 ) 6: 2.18 (3H, s), 2.39 (3H, s), 2.50- 
25 2.61 (2H, m), 2.76-2.85 (2H, m), 6.83 (1H, s), 

9.41 (1H, s). 
Reference Example 40 

3, 3-Diphenylpropyl methanesulf onate 

To a mixed solution of 3 , 3-diphenyl-l-propanol 

30 (24.0 g, 113 mmol ) and methanesul f onyl chloride (13.7 
g, 120 mmol) in tetrahydrof uran (200 mL) was added 
triethylamine (17.0 mL, 120 mmol) gradually at 0°C and 
the mixture was stirred at room temperature for 10 
minutes. This reaction mixture was diluted with water 

35 (200 mL) and extracted with 2 portions of ethyl 

acetate. The combined organic solution was washed with 
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saturated aqueous sodium chloride solution, dried over 
MgS0 4 , and filtered. The filtrate was concentrated 
under reduced pressure and the residue was crystallized 
from diisopropyl ether to provide 25.8 g of the title 
5 compound. Yield 79%. 
m.p. 83-85°C 

'h-NMR (CDC1 3 ) 6: 2.50 (2H, dt, J=8.0, 6.4 Hz), 2.90 
<3H, s), 4.08-4.21 (3H, m) , 7.13-7.41 ( 10H, m) . 
Reference Example 41 
10 2,2-Diphenylethyl methanesul f onate 

Using 2 , 2-diphenyl- 1-ethanol , the procedure of 
Reference Example 4 0 was otherwise repeated to 
synthesize the title compound. Yield 69%. 
m.p. 101-102°C (ethyl acetate-hexane ) 
15 'h-NMR (CDC1 3 ) 6: 2.73 (3H, s), 4.43 (1H, 

t, J=7.4 Hz), 4.72 (2H, d, J=7.4 Hz), 7.13-7.43 
( 10H, m) . 
Reference Example 4 2 
4 , 4-Diphenylbutyl methanesulf onate 
20 Using 4 , 4-diphenyl-l-butanol , the procedure of 

Reference Example 40 was otherwise repeated to 
synthesize the title compound. Yield 68%. 
m.p. 85-88°C (ethyl acetate-hexane) 

'h-NMR ( CDClj ) 6; 1.62-1.81 (2H f m) , 2.10-2.23 (2H, m) , 
25 2.95 (3H, s), 3.90 (1H, t, J=8.0 Hz), 4.22 (2H, t, 

J=6.4 Hz), 7.13-7.34 (10H, ro) . 
Reference Example 43 
3 , 3-Diphenylpropyl iodide 

To a solution of sodium iodide (2.80 g, 18.9 mmol ) 
30 in acetone (20 mL) was added a solution of 3,3- 

diphenylpropyl methanesulf onate (5.00 g, 17.2 mmol) in 
acetone (10 mL) at 0°C and the mixture was refluxed for 
3 hours. After cooling, the solvent was distilled off 
under reduced pressure and the residue was diluted with 
35 water (30 mL) and extracted with 2 portions of ethyl 

acetate. The pooled extract was washed with saturated 
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aqueous sodium chloride solution, dried over MgSO,,, and 
filtered. The filtrate was concentrated under reduced 
pressure and the residue was crystallized from methanol 
to provide 4.70 g of the title compound. Yield 85%. 
5 m.p. 51-55°C 

*H-NMR ( CDC1 3 ) 5: 2.54 (2H, q, J=7.2 Hz), 3.09 (2H, t, 

J=7.0 Hz), 4.11 (1H, t, J=7.6 Hz), 7.15-7.40 (10H, 
m) . 

Reference Example 4 4 
10 2 , 2-Diphenylethyl iodide 

Using 2 , 2-diphenylethyl methanesulf onate , the 
procedure of Reference Example 4 3 was otherwise 
repeated to synthesize the title compound. Yield 58%. 
m.p. 76-78°C (methanol) 
15 r H-NMR (CDC1 3 ) 6: 3.74 (2H, d, J=8 . 2 Hz), 4.34 ( 1H, t, 

J=8.2 Hz), 7.18-7.37 (10H, m) . 
Reference Example 45 
4 , 4-Diphenylbutyl iodide 

Using 4 , 4-diphenylbutyl methanesulf onate, the 
procedure of Reference Example 4 3 was otherwise 
repeated to synthesize the title compound. Yield 67%. 
Oil. 

! H-NMR ( CDCI3 ) 6: 1.70-1.86 (2H, m), 2.08-2.25 (2H, m) , 
3.18 (2H, t, J=6.8 Hz), 3.91 (1H, t, J=7 . 6 Hz), 
25 7.11-7.36 (10H, m) . 

Reference Example 4 6 
N- ( 3 , 3-diphenylpropyl ) thiourea 

A solution of 3 , 3-diphenylpropylamine (4.00 g, 
18.9 ramol) and ammonium thiocyanate (1.60 g, 20.8 mmol ) 
in bromobenzene (30 mL) was refluxed for 1 hour. After 
cooling, the solid precipitate was recovered, rinsed 
with diethyl ether, water, and ethanol, and dried to 
provide 3.00 g (yield 59%) of the title compound. 
Amorphous solid. 
35 'h-NMR (DMS0-d 6 ) 81 2.16-2.35 (2H, m) , 3.10-3.40 (2H, 
br), 3.98 (1H, t, J=7.4 Hz), 6.89 (1H, br s), 
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7.05-7.43 (10H, m) , 7.63 ( 1H, br s), 1H not 
conf irmed • 
Reference Example 47 
N- (2,2 -diphenylethyl ) thiourea 
5 Using 2 , 2-diphenylethylamine , the procedure of 

Reference Example 4 6 was otherwise repeated to 
synthesize the title compound. Yield 59%. 
m.p. 205-207°C 

*H-NMR (DMSO-d 6 ) 6: 3.96-4.11 (2H, m) , 3.98 (1H, t, 
10 J=7.6 Hz), 6.96 (1H, br s), 7.11-7.50 (11H, m) , 1H 

not confirmed. 
Reference Example 4 8 
N- ( diphenylmethyl ) thiourea 

Using diphenylmethylamine , the procedure of 
15 Reference Example 4 6 was otherwise repeated to 
synthesize the title compound. Yield 59%. 
Amorphous solid. 

*H-NMR (DMS0-d 6 ) 6: 6-50-6.72 ( 1H, m) , 7.00-7.52 ( 12H, 
m) , 8.54 (1H, d, J=8.8 Hz). 

20 Reference Example 4 9 

( 2-Naphthyl ) phenylmethyl bromide 

To a solution of benzoylnaphthalene (5.00 g, 21.5 
iranol) in methanol (30 mL) was added sodium borohydride 
(400 mg, 10.8 mmol) with ice-cooling and the mixture 

25 was stirred at room temperature for 30 minutes. This 
reaction mixture was diluted with water and extracted 
with ethyl acetate. The organic layer was washed with 
water, dried over MgS0 4 , and filtered and the filtrate 
was concentrated under reduced pressure to provide 4.80 

30 g of ( 2-naphthyl)phenylmethanol . To a solution of this 
compound (4.80 g, 20.5 mmol) in diisopropyl ether (30 
mL) was added phosphorus tribromide (3.70 g, 13.7 mmol) 
with ice-cooling and the mixture was stirred at room 
temperature for 1 hour. This reaction mixture was 

35 diluted with water and extracted with diisopropyl 

ether. The organic layer was washed with water and 



WO 98/13356 



71 



PCT/JP97/03384 



saturated aqueous sodium hydrogen carbonate solution, 
dried over MgS0 4 , and filtered. The filtrate was 
concentrated under reduced pressure and the solid 
residue was recrystallized from diisopropyl ether- 
5 hexane to provide 4.10 g of the title compound- Yield 
64%. 

m.p. 89-90°C 

'H-NMR (CDC1 3 ) 6: 6.45 (1H, s), 7.22-7.61 (8H, m) , 
7.71-7.86 (4H, m) . 
10 Reference Example 50 

4-Phenylbenzyl bromide 

To a solution of 4-phenylbenzyl alcohol (1.00 g, 
5.43 mmol) in a mixture of diisopropyl ether (10 mL) 
and chloroform (20 mL) was added phosphorus tribromide 
15 (0.98 g, 3.62 mmol) with ice-cooling and the mixture 
was stirred at room temperature for 1 hour. This 
reaction mixture was diluted with water and extracted 
with diisopropyl ether. The organic layer was washed 
with water and saturated aqueous sodium hydrogen 
20 carbonate solution, dried over MgS0«, and filtered. 

The filtrate was concentrated under reduced pressure 
and the residue was recrystallized from ethanol-hexane 
to provide 1.00 g of the title compound. Yield 75%. 
m.p. 86-88°C 

25 ! H-NMR ( CDCI3 ) S: 4.55 (2H, s), 7.32-7.67 (9H, m) . 
Reference Example 51 

( 4 -Met hylphenyl ) ( phenyl ) methyl bromide 

Using ( 4 -methylphenyl )( phenyl ) methanol , the 
procedure of Reference Example 50 was otherwise 
30 repeated to synthesize the title compound. Yield 99%. 
Oil . 

l H-NMR (CDCI3) 6: 2.33 (3H, s), 6.28 (1H, s), 7.14 (2H f 

d, J=8.0 Hz), 7.25-7.49 (7H, m) . 
Reference Example 52 
35 ( 4-Chlorophenyl ) (phenyl )methyl bromide 

Using ( 4-chlorophenyl ) (phenyl )methanol , the 
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procedure of Reference Example 50 was otherwise 
repeated to synthesize the title compound. 
Quantitative . 
Oil. 

5 'h-NMR (CDC1 3 ) 6: 6.24 ( 1H, s), 7 .25-7.45 (9H, m) . 
Reference Example 53 
Bis ( 4-chlorophenyl Jmethyl bromide 

Using bis { 4-chlorophenyl Jmethanol , the procedure 
of Reference Example 50 was otherwise repeated to 
10 synthesize the title compound. Yield 96%. 
Oil . 

l H-NMR (CDCI3 ) 6: 6.20 (1H, s), 7.26-7.39 (8H, m) . 
Reference Example 54 
1 , 2-Diphenylethyl bromide 
15 Using benzyl phenyl ketone, the procedure of 

Reference Example 4 9 was otherwise repeated to 
synthesize the title compound. Yield 57%. 
Oil . 

*H-NMR ( CDCI3 ) 6: 3.39-3.62 (2H, s), 5.13 (1H, t, J=7.6 
20 Hz), 7.06-7.55 (10H, m) . 

Reference Example 55 

( 4 -Me thoxyphenyl ) ( phenyl ) methyl bromide 

Using 4 -me thoxyphenyl phenyl ketone, the procedure 
of Reference Example 49 was otherwise repeated to 
25 synthesize the title compound. Yield 98%. 
Oil. 

1 H-NMR { CDCI3 ) 6: 3.80 (3H, s), 6.31 (1H, s), 6.84-6.90 

(2H, m), 7.24-7.40 (5H f m) , 7.45-7.50 (2H, m) . 
Reference Example 56 
30 Bis ( 4-f luorophenyl Jmethyl bromide 

Using bis ( 4-f luorophenyl ) ketone, the procedure of 
Reference Example 49 was otherwise repeated to 
synthesize the title compound. Yield 59%. 
Oil . 

35 *H-NMR (CDC1 3 ) 6: 6.26 (1H, s), 6.98-7.09 (4H, m) , 
7.37-7.44 (4H, m) . 
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Reference Example 5 7 

(4-Nitrophenyl) (phenyl )methyl bromide 

Using 4-nitrophenyl phenyl ketone, the procedure 
of Reference Example 49 was otherwise repeated to 
5 synthesize the title compound. Quantitative. 
Oil. 

'h-NMR ( CDC1 3 ) 6: 6.25 (1H, s) , 7.27-7.38 (5H, m) , 7.58 

(2H, d, J=8.4 Hz), 8.19 (2H, d, J=8 . 4 Hz). 
Reference Example 58 
10 ( 4 -Fluorophenyl) (phenyl) methyl bromide 

Using 4-f luorophenyl phenyl ketone, the procedure 
of Reference Example 4 9 was otherwise repeated to 
synthesize the title compound. Yield 84%. 
Oil. 

15 'h-NMR ( CDCI3 ) 6: 6.27 (1H, s), 6.97-7.05 (2H, m), 

7.01-7.46 (7H, m) . 
Reference Example 59 

(Phenyl) ( 4-trif luoromethylphenyl )methyl bromide 

Using phenyl 4-trif luoromethylphenyl ketone, the 
20 procedure of Reference Example 49 was otherwise 

repeated to synthesize the title compound. Yield 64%. 
Oil. 

'h-NMR (CDCI3) 6: 6.28 (1H, s), 7.30-7.46 (5H, m) , 7.59 
(4H, s) . 
25 Reference Example 60 

(4-Cyanophenyl) (phenyl ) methyl bromide 

4-Cyanophenyl phenyl ketone, the procedure of 
Reference Example 4 9 was otherwise repeated to 
synthesize the title compound. Yield 90%. 
30 Oil. 

*H-NMR ( CDCI3 ) 6: 6.24 ( 1H, s), 7 .30-7.44 (5H, m) , 

7.53-7.66 (4H, m) . 
Reference Example 61 

( 3-Chlorophenyl ) (phenyl ) methyl bromide 
35 Using 3-chlorophenyl phenyl ketone, the procedure 

of Reference Example 4 9 was otherwise repeated to 
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synthesize the title compound. Yield 62%. 
Oil. 

'H-NMR (CDC1 3 ) 6: 6.03 (1H, s), 7.24-7.45 (9H, m) . 
Reference Example 62 
5 ( 2-Chlorophenyl ) (phenyl )methyl bromide 

Using 2-chlorophenyl phenyl ketone, the procedure 
of Reference Example 49 was otherwise repeated to 
synthesize the title compound. Yield 71%. 
Oil. 

10 'h-NMR ( CDCI3 ) 6: 6.71 (1H, s.) , 7.19-7.70 (9H, m) . 
Reference Example 6 3 

( 3-Methylphenyl ) ( phenyl ) methyl bromide 

Using 3-methylphenyl phenyl ketone, the procedure 
of Reference Example 49 was otherwise repeated to 
15 synthesize the title compound. Yield 94%. 
Oil. 

A H-NMR { CDCI3) 6: 2.34 (3H, s), 6.25 (1H, s), 7.08 (1H, 
d,J=6.2 Hz), 7.17-7.37 (6H, m) , 7.44-7.48 (2H, m) . 

Reference Example 64 
20 (2-Methylphenyl) (phenyl) methyl bromide 

Using 2-methylphenyl phenyl ketone, the procedure 

of Reference Example 49 was otherwise repeated to 

synthesize the title compound. Quantitative. 

Oil. 

25 l H-NMR (CDCI3) 6: 2.36 (3H, s), 6.49 <1H, s), 7.14-7.56 

(9H, m) . 
Reference Example 65 

(Phenyl) ( 3-trif luoromethylphenyl )methyl bromide 

Using phenyl 3-trif luoromethylphenyl ketone, the 
30 procedure of Reference Example 4 9 was otherwise 
repeated to synthesize the title compound. 
Quantitative . 
Oil. 

[ H-NMR (CDCI3) 6: 6.49 (1H, s), 7.20-7.49 (9H, m) . 
35 Reference Example 66 

( 2-Fluorophenyl ) ( phenyl )methyl bromide 
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Using 2-f luorophenyl phenyl ketone, the procedure 
of Reference Example 49 was otherwise repeated to 
synthesize the title compound. Yield 98%. 
Oil. 

5 'h-NMR <CDC1 3 ) 6: 6.65 (1H, s), 7.10-7.66 (9H, m). 
Reference Example 67 

3, 4-Dihydro-7-hydroxy-l(2H) -naphthalenone 

Using 3, 4-dihydro-7-methoxy- 1 ( 2H) -naphthalenone, 
the procedure of Reference Example 37 was otherwise 
0 repeated to synthesize the title compound. Yield 89%. 
m.p. 170-173°C (ethyl acetate) 

l H-NMR (CDC1 3 ) 6: 1.89-2.11 (2H, m) , 2.44-2.63 (2H, m) , 
2.77-2.86 (2H, m) , 6.96 (1H, dd, J=8.0,3.0 Hz), 
7.14 (1H, d, J=8.0 Hz), 7.26 (1H, d, J=3.0 Hz), 
5 9.53 (1H, s). 

Reference Example 6 8 

Ethyl [(5,6,7, 8-tetrahydro-5-oxo-3- 
naphthalenyl ) oxy ] acetate 

To a solution of 3 , 4-dihydro-7-hydroxy- 1 ( 2H ) - 

0 naphthalenone (15.3 g, 94.3 mmol) in N,N- 

dimethylformamide (150 mL) were serially added ethyl 
bromoacetate (16.5 g, 99.0 mmol) and potassium 
carbonate (13.7 g, 99.0 mmol) and the mixture was 
stirred at 60 °C for 6 hours. This reaction mixture was 

5 diluted with water and extracted with ethyl acetate. 

The organic layer was washed with water and saturated 
aqueous sodium chloride solution, dried over anhydrous 
magnesium sulfate (MgS0 4 ), filtered, and concentrated 
under reduced pressure. The residue was crystallized 

) from hexane-ethyl acetate to provide 19.5 g of the 
title compound. Yield 83%. 
m.p. 84-86°C 

'H-NMR (CDC1 3 ) 6: 1.30 (3H, t, J-7.2 Hz), 2.01-2.17 
(2H, m), 2.54-2.67 (2H, m) , 2.85-2.94 (2H, m) , 
4.26 (2H, q, J=7 . 2 Hz), 4.65 (2H, s), 7.08-7.22 
(2H, m), 7.45 (1H, d, J=2.6 Hz). 
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Reference Example 6 9 

Ethyl [ ( 6-bromo-5, 6 , 7 , 8-tetrahydro-5-oxo-3- 
naphthalenyl ) oxy ] acetate 

Using ethyl [ ( 5 , 6 , 7 , 8-tetrahydro-5-oxo-3- 
5 naphthalenyl ) oxy] acetate, the procedure of Reference 
Example 11 was otherwise repeated to synthesize the 
title compound. Yield 85%. 
m.p. 91-93°C (hexane-ethanol) 

*H-NMR (CDC1 3 ) 6: 1.31 (3H, t, J=7.2 Hz), 2.35-2.62 
10 (2H, m), 2.86 (1H, dt, J=17.2, 4.4 Hz), 3.15-3.33 

(1H, m), 4.28 (2H, q, J=7.2 Hz), 4.67 (2H, s), 
4.72 (1H, t, J=4.4 Hz), 7.15-7.28 (2H, m) , 7.49 
(1H, d, J=2.2 Hz) . 
Reference Example 70 
15 Ethyl [ (2-mercapto-4,5-dihydronaphtho[ 1 , 2-d ] thiazol-8- 
y 1 ) oxy ] acetate 

Using ethyl [ ( 6-bromo-5 ,6,7, 8-tetrahydro-5-oxo-3- 
naphthalenyl ) oxy ] acetate, the procedure of Reference 
Example 21 was otherwise repeated to synthesize the 
20 title compound. Yield 72%. 
Amorphous solid. 

*H-NMR (DMSO-d 6 ) 6: 1.24 (3H, t, J=7.0 Hz), 2.66-3.00 
(4H, m), 4.19 (2H, q, J=7 . 0 Hz), 4.76 (2H, s), 
6.80 (1H, dd, J=8.0, 2.6 Hz), 7.17 (1H, d, J=8.4 

25 Hz), 7.40 (1H, d, J=2 . 6 Hz), 13.5 (1H, br s). 

Reference Example 71 
Phenyl thioacet amide 

A solution of phenylacetonitrile (10.0 g, 85.4 
mmol) and diethyl dithiophosphate (17.5 g, 93.9 mmol) 

30 in 4N-HCl/ethyl acetate (400 mL) was stirred at room 
temperature for 16 hours. This reaction mixture was 
washed with water and saturated aqueous sodium hydrogen 
carbonate solution, dried over MgSO,,, filtered, and 
concentrated under reduced pressure. The residue was 

35 crystallized from ethanol to provide 7 . 1 g of the title 
compound. Yield 55%. 
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m.p. 98-100°C 

l H-NMR (CDC1 3 ) 6: 4.08 (2H, s), 6.50-7.10 (1H, br) f 

7.22-7.45 (5H, m) , 7.90-8.40 (1H, br) . 
Reference Example 72 
5 Diphenylthioacetamide 

Using diphenylacetonitrile, the procedure of 
Reference Example 71 was otherwise repeated to 
synthesize the title compound. Yield 67%. 
m.p. 152-155°C (ethanol) 

'h-NMR ( CDCI3 ) 6: 5.62 ( 1H, s), 6.60-7.10 (lH r br) , 

7.15-7.43 (10H, m), 7.83-8.30 (1H, br) . 
Reference Example 7 3 
Diphenylthiopropionamide 

A solution of 3 , 3-diphenylpropionic acid (15.0 g, 
15 66.3 mmol) in thionyl chloride (15 mL) was refluxed for 
1 hour. After cooling, the reaction mixture was 
concentrated under reduced pressure. The residue was 
added to 25% aqueous ammonia (30 mL) gradually at 0°C 
and the mixture was stirred at room temperature for 30 
20 minutes. This reaction mixture was extracted with 2 

portions of ethyl acetate and the pooled organic layer 
was washed with saturated aqueous sodium chloride 
solution, dried over MgS0«, filtered, and concentrated 
under reduced pressure to provide 13.0 g of 
25 diphenylpropionamide. To a solution of this compound 
(5.00 g, 22.2 mmol) in tetrahydrof uran (80 mL) was 
added phosphorus pentasulfide (6.30 g, 28.3 mmol), and 
the mixture was refluxed for 2 hours. After cooling, 
the reaction mixture was diluted with water and 
30 extracted with 2 portions of ethyl acetate. The pooled 
organic layer was washed with saturated aqueous sodium 
chloride solution, dried over MgS0 4 , filtered, and 
concentrated under reduced pressure. The residue was 
crystallized from ethanol to provide 1.5 g of the 
35 title compound. Yield 24%. 
m.p. 150-152°C 
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*H-NMR ( CDCI3 ) 6: 3.38 (2H, d, J=7.8 Hz), 4.67 (1H, t, 

J=7.8 Hz), 6.40-6.7 (1H, br) , 7.18-7.47 (11H, m) . 
Reference Example 74 
Bis ( 3-f luorophenyl ) methylbromide 
5 To a solution of l-bromo-3-f luorobenzene (10.0 g, 

57.1 mmol) in tetrahydrof uran (100 mL) was added n-BuLi 
(1.6M, 35.7 mL, 62.8 nunol ) at -78 °C and the mixture 
was stirred at that temperature for 20 minutes. To the 
mixture was added 3-f luorobenzaldehyde (7.80 g, 62.8 

10 mmol) and the resulting mixture was stirred at room 

temperature for 30 minutes. To this mixture was added 
water and the product was extracted with ethyl acetate. 
The extract was washed with water, dried over MgSO*, 
and filtered. The filtrate was concentrated under 

15 reduced pressure to provide 10.1 g of bis (3- 

f luorophenyl (methanol . To a solution of this compound 
(6.60 g, 30.0 mmol) in diisopropylether (50 mL) was 
added phosphorus tribromide (5.41 g, 20.0 mmol) with 
ice-cooling and the mixture was stirred at that 

20 temperature for 1 hour. This reaction mixture was 

diluted with water and extracted with diisopropylether. 
The organic layer was washed with water and saturated 
with aqueous sodium hydrogen carbonate solution, dried 
over MgS0«, and filtered. The filtrate was 

25 concentrated under reduced pressure to provide 5.61 g 
of the title compound. Yield 53%. 
Oil. 

*H— NMR (CDCI3) 6 : 6.26 (1H, s), 6.98-7.09 (4H, m) , 
7.37-7.44 (4H, m) . 
30 Reference Example 75 

Bis ( 2- f luorophenyl ) methylbromide 

Using l-bromo-2-f luorobenzene and 2- 
f luorobenzaldehyde, the procedure of Reference Example 
74 was otherwise repeated to synthesize the title 
35 compound. Yield 65%. 
Oil. 
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*H-NMR (CDCI3) 6 : 6.77 (1H, s), 6.96-7.36 (6H, in), 

7.50-7.60 (2H, m) . 
Reference Example 76 

Methyl [ 2 , 3-bis ( ethoxycarbonylmethoxy ) ] benzoa te 
5 To a solution of 2 , 3-dihydroxybenzoic acid (33.0 

g, 214 mmol) in methanol (200 mL) was added sulfuric 
acid (5.0 mL) and the mixture was refluxed for 14 
hours. The solvent was then distilled off under 
reduced pressure. To that residue was added water, and 
10 the mixture was extracted with ethyl acetate. The 

organic layer was washed with water, dried overMgSO u 
and filtered. The filtrate was concentrated under 
reduced pressure to provide 35.0 g of methyl 2,3- 
dihydroxybenzoate. A mixture of this compound (35.0 g, 
15 208 mmol), ethyl bromoacetate (70.0 g, 420 mmol), and 
potassium carbonate (58.0 g, 420 mmol) in acetone (400 
mL) was stirred for 14 hours, and filtered. The 
filtrate was concentrated under reduced pressure to 
provide 58.0 g of the title compound. Yield 80%. 
20 Oil. 

! H-NMR (CDCI3) 6 : 1.18-1.45 (6H, m) , 3.90 (3H, s), 
4.14-4.38 (4H, m) , 4.69 (2H, s), 4.78 (2H, s), 
6.97-7.14 (2H, m), 7.40 (1H, dd, J = 7.6, 1.8 Hz). 
Reference Example 77 
25 [2, 3-Bis (carboxymethoxy) Jbenzoic acid 
To a solution of methyl (2,3- 
bis ( ethoxycarbonylmethoxy) Jbenzoate (58.0 g, 170 mmol) 
in methanol (100 mL) at 60 °C was added 3N-aqueous 
sodium hydroxide solution over 30 minutes, and the 
30 reaction mixture was refluxed for 2 hours. The solvent 
was then distilled off under reduced pressure. To that 
residue was added 4N-hydrochloric acid. The crystal 
was collected with filtration, and dried to provide 
31.3 g of the title compound. Yield 68%. 
35 m. p. 195-197°C 

J H-NMR (DMSO-d 6 ) 6 : 4.67 (2H, s), 4.75 (2H, s), 7.00- 
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7.27 (3H, m) , 3H not confirmed. 
Reference Example 7 8 

Ethyl [ ( 3-OXO-2 , 3-dihydrobenzof uran-7-yl )oxy Jacetate 

A mixture of [ 2 , 3-bis (carboxymethoxy ) jbenzoic acid 
5 (10.0 g, 37.0 mmol), sodium acetate (4.55 g, 55.5 

nmiol), and acetic acid (7.0 mL) in acetic anhydride (50 
mL) was refluxed for 4 hours. The solvent was then 
distilled off under reduced pressure. To that residue 
was added water, and the mixture was extracted with 

10 ethyl acetate twice. The organic layer was washed with 
water, dried over MgSO*, and filtered. The filtrate 
was concentrated under reduced pressure to provide 6.10 
g of [( 3-acetoxybenzof uran-7-yl )oxy Jacetate . To a 
solution of this compound (5.80 g, 23.2 mmol) in 

15 ethanol (20 mL) was added sulfuric acid (1.0 mL) and 
refluxed for 30 minutes. The solvent was then 
distilled off under reduced pressure. To that residue 
was added water, and the mixture was extracted with 
ethyl acetate. The organic layer was washed with 

20 water, dried over MgS0 4 , and filtered. The filtrate 
was concentrated under reduced pressure, and the 
residue was purified by silica gel column 
chromatography (ethyl acetate-hexane 1 : 8) to provide 
3.0 g of the title compound. Yield 36%. 

25 m. p. 89-90°C (ethyl acetate-hexane) 

^-NMR (CDC1 3 ) 6 : 1.30 (3H, t, J = 6.8 Hz), 4.28 (2H, 

q, J = 6.8 Hz), 4.69 (2H, s) , 4.79 (2H, s), 6.98- 
7.13 (2H, m), 7.32 (1H, dd, J = 7.4, 1.2 Hz). 
Reference Examle 79 

30 ( 3-Fluorophenyl ) ( phenyl Jmethylbromide 

Using 3-f luorophenyl phenyl ketone, the procedure 
of Reference Example 49 was otherwise repeated to 
synthesize the title compound. Yield 73%. 
Oil. 

35 1 H-NMR(CDC1 3 ) 6 : 6,23 ( 1H, s), 6.90-7.02 ( 1H, m) , 
7.10-7.49 (8H, m). 
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Example 1 

[ [ 2- { 2 , 2-Diphenylethyl ) thio-4 , 5-dihydronaphtho [1,2- 
d] thiazol-6-yl Joxyjacetic acid 

To a solution of ethyl [ ( 2-mercapto-4 , 5- 
5 dihydronaphtho[l, 2-d] thiazol-6-yl )oxy Jacetate (1.80 g, 
5.60 mmol) in N , N-dimethyl f ormamide (15 mL) was added 
2,2-diphenylethyl methanesulf onate (1.80 g, 6.20 mmol) 
followed by addition of potassium carbonate (857 mg, 
6.20 mmol) and the mixture was stirred at 60°C for 2 
L0 hours. This reaction mixture was diluted with water 
and extracted with ethyl acetate. The organic layer 
was washed with water and saturated aqueous sodium 
chloride solution, dried over MgS0 4 , and filtered. The 
filtrate was concentrated under reduced pressure to 
5 provide 2.70 g of ethyl [ [ 2- ( 2 , 2-diphenylethyl ) thio- 

4 , 5-dihydronaphtho [l,2-d]thiazol-6-yl]oxy] acetate. To 
a solution of this compound (0.70 g, 1.44 mmol) in a 
mixture of tetrahydrof uran (8 mL) and methanol (2 ml) 
was added IN-aqueous sodium hydroxide solution (1.5 mL) 
0 dropwise and the mixture was stirred at room 

temperature for 5 minutes. The solvent was then 
distilled off under reduced pressure* To the residue 
was added IN-hydrochloric acid, and the mixture was 
extracted with ethyl acetate. The organic layer was 
5 washed with water and saturated aqueous sodium chloride 
solution, dried over MgSO*, and filtered. The filtrate 
was concentrated under reduced pressure and the residue 
was recrystallized from ethyl acetate-hexane to provide 
0.43 g of the title compound. Yield 61%. 
3 m.p. 223-225°C 

l H-NMR (DMS0-d 6 ) 6: 2.90-3.15 (4H, m) , 3.84 (2H, d, 

J=8.0 Hz), 4.48 (1H, t, J=8.0 Hz), 4.71 (2H, s), 
6.83 (1H, d, J=8.0 Hz), 7.13-7.49 (12H, m) , 1H not 
confirmed. 
Example 2 

[ ( 2 -Benzylthio-8H-indeno[ 1 , 2-d ] thiazol-7-yl ) oxy ] acetic 
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acid 

Using ethyl [ ( 2-mercapto-8H-indeno [ 1 , 2-d ) thiazol - 
7-yl)oxy)acetate and benzyl bromide, the procedure of 
Example 1 was otherwise repeated to synthesize the 
5 title compound. Yield 21%. 

m.p. 166-169°C (diethyl ether-ethanol ) 

X H-NMR ( CDC1 3 ) 6: 3.78 (2H, s) , 4.43 <2H f s), 4.79 (2H, 
s), 6.70 (1H, d, J=7.8 Hz), 7.24-7.50 (7H, m) , 
7.8-8.2 (1H, br). 
10 Example 3 

[ ( 2 -Benzyl thio-4 , 5-dihydronaphtho [ 1 , 2-d ] thiazol -6- 
y 1 ) oxy ] acetic ac id 

Using ethyl [ ( 2-mercapto-4 , 5-dihydronaphtho[ 1 , 2- 
d]thiazol-6-yl )oxy]acetate and benzyl bromide, the 
15 procedure of Example 1 was otherwise repeated to 
synthesize the title compound. Yield 44%. 
m.p. 180-182°C (ethanol) 

l H-NMR ( CDCI3 ) 6: 2.86-3.02 (2H, m) , 3.04-3.20 (2H, m) , 
4.45 (2H, s), 4.73 (2H, s), 6.73 ( 1H, d, J-8.4 
20 Hz), 6.95 (1H, br s), 7.19-7.42 (6H, m) , 7.66 (1H, 

d, J=7.4 Hz) . 
Example 4 

f ( 2-( 3-Phenyl-2-propenyl ) thio-8H-indeno[ 1 , 2-d ] thiazol - 

7-yl ) oxy ] acetic acid 
25 Using ethyl [ ( 2-mercapto-8H-indeno[ 1 , 2-d] thiazol- 

7 -yl) oxy) acetate and 3-bromo-l-phenyl-l-propene , the 

procedure of Example 1 was otherwise repeated to 

synthesize the title compound. Yield 50%. 

m.p. 172-174°C (ethanol) 
30 X H-NMR (DMSO-d 6 ) 6: 3.83 (2H, s), 4.11 (2H, d, J = 7.6 

Hz), 4.79 (2H, s), 6.32-6.51 (1H, m) , 6.69 ( 1H, d, 
J=15.8 Hz), 6.84 (1H, dd, J=7.0, 2.2 Hz), 7.18- 
7.45 (7H, m) , 1H not confirmed. 

Example 5 

35 [ ( 2- ( 3-Phenyl-2-propenyl ) thio-4 , 5-dihydronaphtho [1,2- 
d] thiazol -6 -yl) oxy ] acetic acid 
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Using ethyl [ ( 2-mercapto-4 , 5-dihydronaphtho [ 1 , 2- 
d] thiazol-6-yl )oxy]acetate and 3 -bromo-1 -phenyl- 1- 
propene, the procedure of Example 1 was otherwise 
repeated to synthesize the title compound. Yield 56%. 
5 m.p. 171-172°C (ethanol) 

'H-NMR (CDC1 3 ) 6: 2.90-3.20 (4H, m) , 4.03 (2H, d, J=6 . 8 
Hz), 4.40-5.10 (3H, m) , 6.25-6.44 (1H, m) , 6.62 
(1H, d, J=15.4 Hz), 6.73 (1H, d, J=8.0 Hz), 7.18- 
7.43 (6H, m), 7.67 (1H, d, J=7 . 8 Hz). 
10 Example 6 

( ( 2- ( 3 , 3-Diphenylpropyl ) thio-8H-indeno [ 1 , 2-d ] thiazol-7- 
yl )oxy]acetic acid 

Using ethyl [ ( 2-mercapto-8H-indeno [ 1 , 2-d ] thiazol - 
7-yl )oxy)acetate and 3 , 3-diphenylpropyl iodide, the 
procedure of Example 1 was otherwise repeated to 
synthesize the title compound. Yield 34%. 
m.p. 100-103°C (ethanol) 

r H-NMR { CDCI3 ) 6: 2.44-3.03 (2H f m) , 3.10-3.22 (2H, m) , 
3.81 (2H, s), 4.17 (1H, t, J=8.0 Hz), 4.60-5.40 
(1H, br), 4.78 (2H f s), 6.71 (1H, d, J-8.0 Hz), 
7.10-7.52 <12H, m) . 
Example 7 

[ ( 2- ( 3 , 3-Diphenylpropyl ) thio-4 , 5-dihydronaphtho [ 1 , 2- 
d] thiazol -6 -yl )oxy] acetic acid 

Using ethyl [ ( 2-mercapto-4 , 5-dihydronaphtho[ 1 , 2- 
d] thiazol-6-yl)oxyJacetate and 3 , 3-diphenylpropyl 
iodide, 

the procedure of Example 1 was otherwise repeated to 
synthesize the title compound. Yield 34%. 
m.p. 128-130°C (ethanol) 

l H-NMR <CDC1 3 ) 6: 2 . 45-2.63 <2H, m) , 2.88-3.02 (2H, m) , 
3.07-3.21 (4H, m), 4.16 (1H, t, J=7.8 Hz), 4.72 
(2H, s), 5.00-5.75 (1H, br) , 6.72 { 1H, d, J=8.0 
Hz), 7.12-7.40 (11H, m) , 7.59 (1H, d, J = 7 . 8 Hz). 
Example 8 

[ [ 2- ( 2 , 2-Diphenylethyl ) thio-8H-indeno( 1, 2-d] thiazol -7- 
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yl ]oxy ] acetic acid 

Using ethyl [ ( 2-mercapto-8H-indeno[ 1 , 2-d ] thiazol- 
7 -yl )oxy] acetate and 2 , 2-diphenylethyl 
methanesulf onate, the procedure of Example 1 was 
5 otherwise repeated to synthesize the title compound. 
Yield 37%. 

m.p. 207-210°C (methanol) 

L H-NMR (DMSO-d 6 ) 6: 3.84 (2H f s), 4.03 (2H, d, J=8.0 
Hz), 4.46 (1H, t, J=8.0 Hz), 4.81 (2H, s), 6.84 
10 (1H, d, J=7.4 Hz), 7.16-7.45 (12H, m) , 1H not 

confirmed . 

Example 9 

[ [ 2- ( 4 , 4-Diphenylbutyl ) thio-4 , 5-dihydronaphtho [1,2- 

d] thiazol-6-yl ]oxy]acetic acid 
15 Using ethyl [( 2-mercapto-4 , 5-dihydronaphtho [ 1 , 2- 

d ) thiazol-6-yl ) oxy Jacetate and 4 , 4-diphenylbutyl 

iodide, the procedure of Example 1 was otherwise 

repeated to synthesize the title compound. Yield 43%. 

m.p. 136-138°C (ethyl acetate-hexane ) 
20 *H-NMR (CDC1 3 ) 6: 1.70-1. 88 (2H, m) , 2.11-2.21 (2H, m), 

2.90-3.02 (2H, m) , 3.07-3.29 (4H, m) , 3.88-4.50 
(2H, m), 4.74 (2H, s), 6.73 (1H, d, J=7.4 Hz), 
7.10-7.32 (11H, m), 7.60 (1H, t, J=7 . 0 Hz). 

Example 10 

25 [ [ 2- ( 3 , 3-Diphenylpropyl ) thio-4 , 5-dihydronaphtho [ 1 , 2- 

d)thiazol-7-yl ]oxy]acetic acid 

Using ethyl { ( 2-mercapto-4 , 5-dihydronaphtho[ 1 , 2- 

d)thiazol-7-yl )oxy ]acetate and 3 , 3-diphenylpropyl 

iodide, the procedure of Example 1 was otherwise 
30 repeated to synthesize the title compound. Yield 54%. 

m.p. 138-140°C (ethyl acetate-hexane) 

X H-NMR (CDCI3) 6: 2.45-2.62 (2H, m) , 2.86-3.22 (6H, m), 
4.16 (1H, t, J=7.8 Hz), 4.70 (2H, s), 5.60-6.50 
(1H, br), 6.75-6.86 (2H, m) , 7.16-7.38 ( 10H, m) , 
35 7.75-7.85 ( 1H, m) . 

Example 11 
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[ [ 2- ( 3 , 3-Diphenylpropyl ) thio-4H-[ 1 ] benzopyrano [ 4 , 3- 
d]thiazol-6-yl ]oxy Jacetic acid 

Using ethyl [( 2-mercapto-4H- [ 1 Jbenzopyrano [ 4 , 3- 
d Jthiazol-6-yl)oxy]acetate and 3 , 3-diphenylpropyl 
5 iodide, the procedure of Example 1 was otherwise 

repeated to synthesize the title compound. Yield 45%. 
m.p. 112-114°C (ethyl acetate-diisopropyl ether) 
l H-NMR ( CDC1 3 ) 6: 2.50-2.61 (2H, m) , 3.18 (2H, t, J=7 . 8 

Hz), 3.30-4.40 (1H, br) , 4.15 (1H, t, J=7.8 Hz), 
!0 4.72 (2H, s), 5.47 (2H, s), 6.86 (1H, d, J=8.0 

Hz), 6.98 (1H, t, J=8.0 Hz), 7.15-7.30 (10H, m) , 

7.49 (1H, d, J=8.0 Hz) . 
Example 12 

[ [ 2 - ( 2 , 2 -Diphenylethyl ) thio-4H- [ 1 ] benzopyrano [4,3- 
15 d] thiazol-6-yl ]oxy Jacetic acid 

Using ethyl [ ( 2-mercapto-4H- [ 1 ] benzopyrano [ 4 , 3- 
d)thiazol-6-yl)oxy]acetate and 2 , 2-diphenylethyl 
iodide, the procedure of Example 1 was otherwise 
repeated to synthesize the title compound. Yield 41%. 
20 m.p. 182-184°C { methanol-ethyl acetate) 

^-NMR { CDCI3 ) 6: 4.00 (2H, d, J=8 . 0 Hz), 4.46 ( 1H, t, 
J=8.0 Hz), 4.68 (2H, s), 5.44 (2H, s), 6.84-6.99 
(2H, m), 7.12-7.40 (11H, m) , 12.00-13.00 (1H, br) . 
Example 13 

25 [ ( 2-Diphenylmethylthio-4H-[ 1 ] benzopyrano [ 4 , 3-d] thiazol- 
6-yl ) oxy Jacetic acid 

Using ethyl {( 2-mercapto-4H- [ 1 J benzopyrano [ 4 , 3- 
d]thiazol-6-yl)oxy]acetate and bromodiphenylmethane, 
the procedure of Example 1 was otherwise repeated to 
30 synthesize the title compound. Yield 17%. 
m.p. 129-131°C (ethyl acetate-hexane ) 
'H-NMR (CDCI3) 6: 1.60-2.80 (1H, br) , 4.68 (2H, s), 
5.39 (2H, s), 6.07 (1H, s), 6.84 (1H, d, J=7.8 
Hz), 6.96 (1H, t, J=7.8 Hz), 7.26-7.49 (11H, m) . 
35 Example 14 

[ [ 2- ( 4 -Phenylbenzyl thio ) -4 , 5-dihydronaphtho [1,2- 
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d ] thiazol-6-yl ]oxy] acetic acid 

Using ethyl [ ( 2-mercapto-4 , 5-dihydronaphtho ( 1 , 2- 
d]thiazol-6-yl)oxy]acetate and 4-phenylbenzyl bromide, 
the procedure of Example 1 was otherwise repeated to 
5 synthesize the title compound. Yield 68%. 
m.p- 198-200°C (ethyl acetate-hexane ) 

l H-NMR (CDC1 3 ) 6: 2 .90-3.04 (2H, m) , 3.11-3.22 (2H, m) , 
3.40-4.30 (1H, br), 4.50 (2H, s), 4.74 (2H, s), 
6.74 (1H, d, J=8.2 Hz), 7.21-7.62 (10H, m) , 7.69 
10 ( 1H, d, J=7 .6 Hz) . 

Example 15 

[ [2-( 2-Naphthyl)phenylmethylthio-4 ,5- 
dihydronaphtho [ 1 , 2-d Jthiazol- 6 -yl ]oxy] acetic acid 

Using ethyl [( 2-mercapto-4 , 5-dihydronaphtho [ 1 , 2- 
15 d ] thiazol-6-yl ) oxy] acetate and ( 2-naphthyl ) phenylmethy 1 
bromide, the procedure of Example 1 was otherwise 
repeated to synthesize the title compound. Yield 44%. 
m.p. 118-121°C (ethyl acetate-hexane) 

l H-NMR (CDCI3) 6: 2 .70-2.89 (2H, m) , 2.99-3.08 (2H, m) , 
20 4.4-4.9 (3H f m) , 6.22 (1H, s), 6.69 (1H, d,J=8.0 

Hz), 7.24-7.62 (10H, m) f 7.76-7.83 (3H, m) , 7.91 
(1H, s) . 
Example 16 

[ [ ( 2-Diphenylmethylthio-4 , 5-dihydronaphtho [ 1 , 2- 
25 d] thiazol-7-yl )oxy] acetic acid 

Using ethyl [( 2-mercapto-4 , 5-dihydronaphtho [ 1 , 2- 
d]thiazol-7-yl) oxy] acetate and diphenylmethane bromide, 
the procedure of Example 1 was otherwise repeated to 
synthesize the title compound. Yield 50%. 
30 m.p. 193-195°C (ethyl acetate) 

l H-NMR (CDCI3) 6: 2.75-2.98 (4H, m) , 4.70 (2H, s), 6.01 
(1H, s), 6.00-6.60 (1H, br), 6.74-6.82 ( 2H, m) , 
7.20-7.55 (10H, m) , 7.80 (1H, d, J=8 . 8 Hz). 
Example 17 

35 [ t 2- ( 2-Naphthyl)phenylmethylthio-4H- [ 1 ) benzopyrano [ 4 , 3- 
d ] thiazol-6-yl Joxy Jacetic acid 
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Using ethyl [ ( 2-mercapto-4H- [ 1 Jbenzopyranof 4 , 3- 
d]thiazol-6-yl)oxy]acetate and ( 2-naphthyl )phenylmethy] 
bromide, the procedure of Example 1 was otherwise 
repeated to synthesize the title compound. Yield 45%. 
5 Amorphous solid. 

A H-NMR (CDC1 3 ) 6: 2.40-3.80 (1H, br) , 4.69 (2H, s), 
5.36 (2H, s), 6.24 (1H, s), 6.84 (1H, d, J = 7.8 
Hz), 6.96 (1H, d, J=7.8 Hz ) , 7.20-7.63 (9H, m) , 
7.80-7.84 (3H, m) , 7.93 (1H, s). 
10 Example 18 

[ [ 2- ( 4 , 4-Diphenylbutyl ) thio-8H-indeno [ 1 , 2 -d ] thiazol-7- 
yi Joxy Jacetic acid 

Using ethyl [ ( 2-mercapto-8H-indeno [ 1 , 2-d ] thiazol- 
7-yl)oxy]acetate and 4 , 4-diphenylbutyl iodide, the 
15 procedure of Example 1 was otherwise repeated to 
synthesize the title compound. Yield 44%. 
m.p. 110-112°C (ethyl acetate-hexane ) 

'h-NMR (CDC1 3 ) 6: 1.60-1.85 (2H, m) , 2.10-2.31 (2H, m) , 
3.15-3.30 (2H, m), 3.72-3.96 (3H, m) , 4.78 (2H, 
20 s >' 6.69 (1H, d, J=8.0 Hz), 7.07-7.37 (11H, m) , 

7.43 (1H, d, J=7.6 Hz), 8.10-8.56 (1H, m) . 
Example 19 

4 " t [ 2- ( 2 , 2-Diphenylethyl ) thio-8H-indeno [ 1 , 2-d J thiazol- 
7-yl ]oxy] butyric acid 

Using ethyl 4- [ ( 2-mercapto-8H-indeno [ 1 , 2- 
d]thiazol-7-yl)oxyJbutyrate and 2 , 2-diphenylethyl 
methanesulfonate, the procedure of Example 1 was 
otherwise repeated to synthesize the title compound. 
Yield 35%. 

0 m.p. 137-138°C (ethyl acetate-hexane) 

l H-NMR ( CDCI3 ) 6: 1.58-2.01 ( 1H, br) , 2.12-2.25 (2H, 
m), 2.63 (2H, t, J=7 . 2 Hz), 3.73 (2H, s), 3.95 
(2H, d, J=8.0 Hz), 4.15 (2H, d, J=6 . 0 Hz), 4.47 
(1H, t, J-8.0 Hz), 6.79 (1H, d, J=6 . 6 Hz), 7.18- 
5 7. 43 ( 12H, m) . 

Example 20 
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4 ~ [ [ 2 - ( 3 9 3-Diphenylpropyl ) thio-8H-indeno [ 1 , 2-d ] thiazol - 
7-yl ]oxy] butyric acid 

Using 4-[ ( 2-mercapto-8H-indeno [ 1 , 2-d ] thiazol -7 - 
yl ]oxy Jbutyrate and 3 , 3-diphenylpropyl iodide, the 
5 procedure of Example 1 was otherwise repeated to 
synthesize the title compound. Yield 27%. 
m.p. 86-88°C (ethyl acetate-hexane) 

^-NMR (CDC1 3 ) 6: 2.12-2.25 (2H, m), 2.47-2.71 (4H, m) , 
3.08-3.22 (2H, m) , 3.72 (2H, s), 4.09-4.25 (3H, 
10 m), 6.78 (1H, dd, J=7.8 4f 1.0 Hz), 7.12-7.43 (13H, 

m). 
Example 21 

[ ( 2-Diphenylmethylthio-4 , 5-dihydronaphtho [ 1 , 2- 
d] thiazol-6-yl )oxy]acetic acid 

15 To a solution of ethyl [ ( 2-mercapto-4 , 5- 

dihydronaphtho[ 1 , 2-d] thiazol-6-yl )oxy ]acetate ( 1 . 10 g, 
3.4 2 mmol) in N , N-dimethylf ormamide (20 mL) were added 
diphenylmethane bromide (0.93 g, 3.76 mmol) and 
potassium carbonate (0.52 g, 3.76 mmol), and the 

20 mixture was stirred at 60°C for 3 hours. This reaction 
mixture was diluted with ethyl acetate and water and, 
after phase separation, the aqueous layer was extracted 
with ethyl acetate. The pooled organic solution was 
washed with water, dried over MgS0 6 , and filtered. The 

25 filtrate was concentrated under reduced pressure and 
the residue was dissolved in acetic acid (20 mL) . To 
this solution was added concentrated sulfuric acid (10 
ml), and the mixture was refluxed for 1 hour. After 
cooling, the reaction mixture was diluted with water 

30 and extracted with 2 portions of ethyl acetate. The 

pooled extract was washed with water, dried over MgSO,., 
and filtered. The filtrate was concentrated under 
reduced pressure and the residue was crystallized from 
hexane-ethyl acetate to provide 0.58 g of the title 

35 compound. Yield 37%. 
m.p. 176-179°C 



WO 98/13356 



B9 



PCT/JP97/03384 



10 



! H-NMR (DMSO-d 6 ) 6: 2 .80-3.08 <4H, m) , 4.70 (2H, s), 
6.18 (lH f s), 6.82 (1H, d, J=8.4 Hz), 7.15-7.63 
(12H, m), 1H not confirmed. 
Example 22 

3- [ [ 2 - ( 2 , 2-Diphenylethyl ) thio-4 , 5-dihydronaphtho [1,2- 
d] thiazol-6-yl ]oxy] propionic acid 

Using ethyl 3- [ ( 2-mercapto-4 , 5-dihydronaphtho[ 1 , 2- 
d]thiazol-6-yl)oxy]propionate and 2 , 2-diphenylethyl 
iodide, the procedure of Example 21 was otherwise 
repeated to synthesize the title compound. Yield 2 9%. 
m.p. 123-125°C (ethyl acetate-hexane ) 

'h-NMR (CDC1 3 ) 6: 2.78-3.12 (6H, m), 3.93 (2H, d, J = 8 . 0 
Hz), 4.29 (1H, t, J=6.2 Hz), 4.50 (1H, t, J=8.0 
Hz), 4.80-6.60 (1H, br) , 6.82 (1H, d, J=8.0 Hz), 
15 7.13-7.38 (12H, m) , 7.60 (1H, d, J=7.2 Hz). 

Example 2 3 

3- [ f 2- ( 3 , 3-Diphenylpropyl ) thio-8H-indeno [ 1 , 2-d ] thiazol- 
7-yl]oxy]propionic acid 

Using ethyl 3- [ ( 2-mercapto-8H-indeno[ 1 , 2- 
d]thiazol-7-yl)oxy]propionate and 3 , 3-diphenylpropyl 
iodide, the procedure of Example 21 was otherwise 
repeated to synthesize the title compound. Yield 49%. 
m.p. 113-114°C (ethyl acetate-diethyl ether) 
X H-NMR ( CDCI3 ) 6: 2.42-2.61 (2H, m) , 2.82-2.98 (2H, m) , 
25 3.09-3.21 (2H, m), 3.70 (2H, s), 4.17 (1H, t, 

J=8.0 Hz), 4.33-4.43 (2H, m) , 6.81 ( 1H, d, J=7 . 6 
Hz), 7.15-7.44 (13H, m) . 
Example 24 

f [ 2- ( 3 , 3-Diphenylpropyl ) thio-8H-indeno [ 1 , 2-d J thiazol-6- 

0 yl ]oxy Jacetic acid 

Using ethyl [ ( 2-mercapto-8H-indeno [ 1, 2-d ) thiazol- 
6-yl)oxy]acetate and 3 , 3-diphenylpropyl iodide, the 
procedure of Example 21 was otherwise repeated to 
synthesize the title compound. Yield 42%. 

5 m.p. 135-137°C (ethyl acetate-diethyl ether) 

! H-NMR (CDC1 3 ) 6: 2.45-2.58 (2H, m) , 3.07-3.19 (2H, m) , 
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3.74 (2H, s), 3.80-4.43 (2H, m) , 4.72 (2H, s), 
6.87-6.95 {1H, m) , 7.08-7.33 (11H, m) , 7.64 ( 1H, 
d, J = 8.4 Hz) . 
Example 2 5 

5 [ [ 2- ( 3 , 3-Diphenylpropyl ) thio-4 , 6-dimethyl-8H- 
indeno[ 1 , 2-d ] thiazol-7-yl ]oxy Jacetic acid 

Using ethyl [ ( 2-mercapto-4 , 6-dimethyl-8H- 
indeno[ 1 , 2-d) thiazol-7-yl )oxy ]acetate and 3,3- 
diphenylpropyl iodide, the procedure of Example 21 was 
10 otherwise repeated to synthesize the title compound. 
Yield 55%. 

m.p. 156-158°C (ethyl acetate-hexane ) 

'h-NMR (CDC1 3 ) 62 2.33 (3H, s), 2.50-2.68 (5H, m) , 

3.11-3.20 (2H, m) f 3.3-4.0 (3H, m) , 4.18 (1H, t, 
15 J=8.0 Hz), 4.62 (2H, s), 6.99 (1H, s), 7.13-7.42 

( 10H, m) . 
Example 26 

[ [ 2- ( 3 , 3-Diphenylpropyl ) thio-4 , 5-dimethy 1-8H- 
indeno[ 1, 2-d J thiazol-7-yl J oxy] acetic acid 
20 Using ethyl [ ( 2-mercapto-4 , 5-dimethyl-8H- 

indeno[ 1 , 2-d ] thiazol-7-yl ) oxy ] acetate and 3,3- 
diphenylpropyl iodide, the procedure of Example 21 was 
otherwise repeated to synthesize the title compound. 
Yield 53%. 

25 m.p. 142-144°C (ethyl acetate-hexane) 

*H-NMR (CDCI3) 6: 2.33 (3H, s), 2.50-2.72 (5H, m) , 
3.10-3.21 (2H, m) , 3.73 (2H, m) , 4.18 ( 1H, t, 
J = 8.0 Hz), 4.76 (2H, s), 6.53 (1H, s), 6.7-7.7 
( 11H, m) . 
30 Example 27 

[ ( 2-Diphenylmethylthio-8H-indeno[ 1 , 2-d J thiazo 1-7- 
yl )oxy] acetic acid 

Using ethyl [ ( 2-mercapto-8H-indeno( 1, 2-d ] thiazol- 
7-yl )oxy Jacetate and diphenylmethane bromide, the 
35 procedure of Example 21 was otherwise repeated to 
synthesize the title compound. Yield 61%. 
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m.p. 224-225°C ( chlorof orm-diethyl ether) 
! H-NMR (DMSO-d 6 ) St 3.76 (2H, s), 4.78 <2H, s), 6.17 
(1H, s), 6-78-6.85 (1H, m) , 7.10-7.42 (8H, m) , 
7.50 (4H, d, J=7.0 Hz), 1H not confirmed. 
5 Example 28 

3- [ ( 2-Diphenylmethylthio-4 , 5-dihydronaphtho [ 1 ,2- 
d ] thiazol-6-yl )oxy] propionic acid 

Using ethyl 3-[ { 2-mercapto-4 , 5-dihydronaphtho [ 1, 2- 
d Jthiazol-6-yl )oxy Jpropionate and diphenylmethane 
10 bromide, the procedure of Example 21 was otherwise 

repeated to synthesize the title compound. Yield 39%. 
m.p. 156-158°C (ethyl acetate-hexane ) 

l H-NMR (CDC1 3 ) 6: 2.75-3.00 (6H, m) , 4.27 (2H, t, J=6 . 2 
Hz), 6.05 (1H, t, J=8.0 Hz), 6.80 <1H, d, J-8.4 
15 Hz), 7.16-7.57 (13H, m) . 

Example 29 

[ [ 2- ( 2 , 2-Diphenylethyl ) sulf onyl-4 , 5-dihydronaphtho [1,2- 
d] thiazol-6-yl ]oxy] acetic acid 

To a solution of ethyl [ ( 2-mercapto-4 , 5- 

20 dihydronaphthof 1 , 2-d ) thiazol- 6 -yl )oxy] acetate (1.80 g, 
5.60 mmol) in N, N-dimethylf ormamide (15 mL) was added 
2 , 2-diphenylethyl methanesul f onate (1.80 g, 6.20 mmol) 
followed by addition of potassium carbonate (857 mg, 
6.20 mmol), and the mixture was stirred at 6 0°C for 2 

25 hours. This reaction mixture was diluted with water 
and extracted with ethyl acetate. The organic layer 
was washed with water and saturated aqueous sodium 
chloride solution, dried over MgS0«, and filtered. The 
filtrate was concentrated under reduced pressure to 

30 provide 2.70 g of ethyl [[ 2- ( 2 , 2-diphenylethyl ) thio-4 , 5- 
dihydronaphtho[ 1 , 2-d] thiazol-6-yl ]oxy]acetate . To a 
solution of this compound (2.00 g, 3.99 mmol) in 
ethanol (8 mL) -water (2 mL) was added sodium periodate 
(4.30 g, 19.9 mmol) and the mixture was refluxed for 14 

35 hours. This reaction mixture was diluted with ethyl 
acetate and water and, after phase separation, the 
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aqueous layer was extracted with ethyl acetate. The 
pooled organic solution was washed with water, dried 
over MgSO*, and filtered and the filtrate was 
concentrated under reduced pressure. To a solution of 
5 the above concentration residue in tetrahydrof uran (16 
mL) -methanol (4 mL) was added lN-aqueous sodium 
hydroxide solution (2 mL) dropwise, and the mixture was 
stirred at room temperature for 10 minutes. The 
solvent was then distilled off under reduced pressure. 

10 To the residue was added IN-hydrochloric acid, and the 
mixture was extracted with ethyl acetate. The organic 
layer was washed with water and saturated aqueous 
sodium chloride solution, dried over MgS0 4/ and 
filtered and the filtrate was concentrated under 

15 reduced pressure. The residue was recrystallized from 
ethyl acetate-hexane to provide 0.72 g of the title 
compound. Yield 41%. 
m.p. 168-170°C 

^-NMR (CDC1 3 ) 6: 2.88-3 .02 (2H, m) , 3.05-3.20 (2H, m) , 
20 3.20-3.80 (1H, br) , 4.30 (2H, d f J=7.4.Hz), 4.65- 

4.80 (3H, m), 6.80 (1H, d, J=8.6 Hz), 7.00-7.32 

(11H, m) , 7.64 (1H, d, J=7 . 2 Hz). 
Example 30 

[ [2-( 3-Phenyl-2-propenyl)sulfonyl-8H-indeno[ 1,2- 
25 d ) thiazol-7-yl ]oxy] acetic acid 

Using ethyl [ ( 2-mercapto-8H-indenof 1 , 2-d ] thiazol- 
7-yl ) oxy Jacetate and 3-bromo-l-phenyl-l-propene , the 
procedure of Example 29 was otherwise repeated to 
synthesize the title compound. Yield 8%. 
30 m.p. 212-214°C (ethyl acetate-hexane) 

*H-NMR (CDCI3) 6: 3.30-3.65 (1H, br), 3.95 (2H, s), 

4.34 (2H, d, J=7.4 Hz), 4.81 (2H, s), 6.10-6.24 
■ (1H, m), 6.56 (1H, d, J=16.2 Hz), 6.79 (1H, d, 
J=8.0 Hz), 7.23-7.31 (5H, m) , 7.41 (1H, t, J=8.0 
35 Hz), 7.58 (1H, d, J=7 . 6 Hz). 

Example 31 



WO 98/13356 



93 



PCT/JP97/03384 



[ [2-( 3-Phenyl-2-propenyl )sulfonyl-4 , 5- 
dihydronaphtho[ 1 , 2-d] thiazol-6-yl ]oxy Jacetic acid 

Using ethyl [ ( 2-mercapto-4 , 5-dihydronaphtho [ 1 , 2- 
d] thiazol-6-yl )oxy]acetate and 3 -bromo-1 -phenyl- 1- 
5 propene, the procedure of Example 29 was otherwise 

repeated to synthesize the title compound. Yield 4 3%. 
m.p. 210-214°C (ethanol) 

*H-NMR (DMSO-d 6 ) 6 : 2.95-3.50 (5H, m) , 4.53 (2H, d, 

J=7.6 Hz), 4.74 (2H, s), 6.10-6.33 (1H, m), 6.69 
10 <1H, d f J=16.0 Hz), 6.9? (1H, d, J=8 . 0 Hz), 7.15- 

7 .60 (7H, m) . 
Example 32 

[ [ 2- ( 3 , 3-Diphenylpropyl ) sulf onyl-4 , 5- 
dihydronaphthof 1 , 2-d] thiazol-6-yl ]oxy] acetic acid 
15 Using ethyl [ ( 2-mercapto-4 , 5-dihydronaphtho[ 1 , 2- 

d] thiazol-6-yl )oxy Jacetate and 3 , 3-diphenylpropyl 
iodide, the procedure of Example 2 9 was otherwise 
repeated to synthesize the title compound. Yield 22%. 
m.p. 175-176°C (ethanol) 
20 1 H-NMR (CDC1 3 ) S: 2.52-3.30 (7H, m) , 3.35-3.50 (2H, m) , 
4.03 (1H, t, J=8.0 Hz), 4.74 (2H, s), 6.79 (1H, d, 
J = 8.4 Hz), 7.10-7.34 (11H, m) , 7.65 (1H, d, J=7.4 
Hz) . 
Example 33 

25 [ [ 2- ( 4 , 4-Diphenylbutyl ) sulf onyl-4 , 5-dihydronaphtho [1,2- 

d] thiazol-6-yl ]oxy] acetic acid 

Using ethyl [( 2-mercapto-4 , 5-dihydronaphtho [ 1 , 2- 

d] thiazol-6-yl )oxy Jacetate and 4 , 4-diphenylbutyl 

iodide, the procedure of Example 2 9 was otherwise 
30 repeated to synthesize the title compound. Yield 35%. 

m.p. 180-181°C (ethyl acetate-hexane ) 

l H-NMR (CDC1 3 ) 6: 1 . 73-1.92 (2H, m) , 2.10-2.25 (2H, m) , 
3.04-3.25 (4H, m) , 3.38-3.52 (2H, m) , 3.87 ( 1H, t, 
J=8.0 Hz), 3.90-4.06 ( 1H, br), 4.76 (2H, s), 6.79 
35 (1H, d, J=8.0 Hz), 7.06-7.34 (11H, m) , 7.64 (1H, 

d, J=7 .4 Hz) . 
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Example 34 

[ [ 2-( 3, 3-Diphenylpropyl )sulfonyl-4 , 5- 
dihydronaphtho[ 1, 2-d ] thiazol-7-yl ]oxy] acetic acid 

Using ethyl ( ( 2-mercapto-4 , 5-dihydronaphtho [ 1 , 2- 
5 d]thiazol-7-yl )oxy]acetate and 3 , 3-diphenylpropyl 
iodide, the procedure of Example 29 was otherwise 
repeated to synthesize the title compound. Yield 27%. 
m.p. 175-177°C (ethyl acetate-hexane ) 

'H-NMR (CDC1 3 ) 6: 2.50-2.71 (2H, m) , 3.00-3.21 (4H, m) , 
10 3.33-3.50 (2H, m) , 4.02 (1H, t, J=7 . 8 Hz), 4.74 

(2H, s), 5.20-6.50 (1H, br) , 6.80-6 . 92 (2H,* m) , 
7.12-7.34 (10H, m), 7.82-7.91 (1H, m) . 
Example 35 

[ [ 2- ( 3 f 3-Diphenylpropyl ) sulfonyl-4H- [ l]benzopyrano[ 4 , 3- 
15 d]thiazol-6-yl]oxy]acetic acid 

Using ethyl [ ( 2-mercapto-4H- [ 1 ]benzopyrano( 4 , 3- 
d)thiazol-6-yl)oxy] acetate and 3 , 3-diphenylpropyl 
iodide, the procedure of Example 29 was otherwise 
repeated to synthesize the title compound. Yield 37%. 
20 Amorphous solid. 

'h-NMR ( CDCI3) 6: 2*53-2.65 <2H # m) , 3.39-3.47 (2H, m) , 
4.03 (1H, t, J-8.0 Hz), 4.74 (2H, s), 5.56 (2H, 
s), 5.30-6.00 (1H, br), 6.88-6.92 (1H, m) , 7.02 
(1H, t, J=8.2 Hz), 7.15-7.31 (10H, m) , 7.51-7.56 
25 ( 1H, m) . 

Example 36 

[ t 2- ( 3 , 3-Diphenylpropyl ) sulf onyl-8H-indeno [1,2- 
d ] thiazol-7-yl ]oxy] acetic acid 

To a solution of ethyl [ ( 2-mercapto-4 , 5- 

30 dihydronaphthof 1, 2-d] thiazol-6-yl )oxy ]acetate (4.00 g, 
12.4 mmol) in N, N-dimethylf ormamide (30 mL) was added 
3, 3-diphenylpropyl methanesulf onate (3.96 g, 13.6 mmol) 
followed by addition of potassium carbonate (1.90 g, 
13.6 mmol), and the mixture was stirred at 60°C for 2 

35 hours. This reaction mixture was diluted with water 
and extracted with ethyl acetate. The organic layer 
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was washed with water and saturated aqueous sodium 
chloride solution, dried over MgS0 6 , and filtered. The 
filtrate was concentrated under reduced pressure to 
provide 3.81 g of ethyl [ [ 2- ( 3 , 3-diphenylpropyl ) thio- 
5 8H-indeno[l,2-d]thiazol-7-yl]oxy]acetate. To a 
solution of this compound (1.10 g, 2.19 nunol ) in 
ethanol (30 mL) -water (3 mL) was added sodium periodate 
(4.68 g, 21.9 nunol) and the mixture was refluxed for 14 
hours. This reaction mixture was diluted with ethyl 
10 acetate and water and, after phase separation, the 

aqueous layer was extracted with ethyl acetate. The 
organic layers were pooled, washed with water, dried 
over MgS0 A/ and filtered. The filtrate was 
concentrated under reduced pressure and the residue was 
15 dissolved in acetic acid (10 mL) . To this solution was 
added concentrated sulfuric acid (5 mL) and the mixture 
was refluxed for 1 hour. After cooling, the reaction 
mixture was diluted with water and extracted with 2 
portions of ethyl acetate, and the combined extract was 
20 washed with water, dried over MgS0 4 , and filtered". The 
filtrate was concentrated under reduced pressure and 
the residue was crystallized from hexane-ethyl acetate 
to provide 350 mg of the title compound. Yield 17%. 
m.p. 131-133°C 

25 A H-NMR (CDC1 3 ) 6: 2.52-2.66 (2H, m) , 3.37-3.46 (2H, m) , 
3.60-4.20 (4H, m) , 4.83 (2H, s), 6.80 ( 1H, d, 
J=8.0 Hz), 7.10-7.32 (10H, m) , 7.36-7.46 ( 1H, m) , 
7.50 ( 1H, t, J=7.2 Hz) . 
Example 37 

30 [ [2-(4,4-Diphenylbutyl)sulfonyl-8H-indeno( 1,2- 

d] thiazol-7-yl ]oxy ) ace tic acid 

Using ethyl [ ( 2-mercapto-8H-indeno[ 1 , 2-d J thiazol - 

7-yl)oxy]acetate and 4 , 4-diphenylbutyl iodide, the 

procedure of Example 3 6 was otherwise repeated to 
35 synthesize the title compound. Yield 37%. 

m.p. 97-101°C (ethyl acetate-hexane ) 
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J H-NMR ( CDCI3 ) 6: 1.70-1.90 (2H, m) , 2.08-2.27 (2H, m) , 
3.37-3.56 (2H f m) , 3.85 (1H, t, J=8.0 Hz), 3.93 
(2H, s), 4.82 (2H, s), 6.75-7.31 ( 12H, m) , 7.39 
(1H, t, J=8.0 Hz), 7.53 (1H, d, J=7.4 Hz). 
5 Example 38 

3-[ [ 2-( 3 f 3-Diphenylpropyl )sulf onyl-8H-indeno[ 1,2- 

d ] thiazol -7 -y 1 ] oxy ] propionic ac id 

Using ethyl 3- [ ( 2-mercapto-8H-indeno[ 1 , 2- 

d) thiazol -7 -yl ) oxy ] propionate and 3 , 3-diphenylpropyl 
10 iodide, the procedure of Example 36 was otherwise 

repeated to synthesize the title compound. Yield 10%, 

m.p. 215-218°C (ethyl acetate) 

'H-NMR (DMSO-d 6 ) 5: 2.40-2.58 (2H, m) , 2.70-2.81 (2H f 
m) , 3.30-3.50 (2H, m) , 3.95 (2H, s), 4.00-4.18 
15 (1H, m), 4.30-4.42 (2H, m) , 7.02-7.50 (14H, m) . 

Example 39 

[ [ 2- ( 3, 3-Diphenylpropyl ) sulf onyl-8H-indeno[ 1,2- 
d ) thiazol- 6 -yl ] oxy ] acetic acid 

Using ethyl [ ( 2-mercapto-8H-indeno [ 1 , 2-d ] thiazol- 
20 6 -yl ) oxy ) acetate and 3 , 3-diphenylpropyl iodide, the 
procedure of Example 36 was otherwise repeated to 
synthesize the title compound. Yield 10%. 
m.p. 172-174°C (ethyl acetate) 

L H-NMR (CDCI3) 6: 2.45-2.70 (2H, m) , 3.30-3.48 ( 2H, m) , 
25 3.6-4.4 (4H, m) , 4.76 (2H, s), 6.94-7.32 (12H, m) , 

7.76 (1H, d, J=8.4 Hz) . 
Example 40 

[ [ 2- ( 3 , 3-Diphenylpropyl ) oxy-4 , 5-dihydronaphtho (1,2- 
d] thiazol -6 -yl ] oxy ] acetic acid 

30 A mixture of ethyl [ ( 2-hydroxy-4 , 5- 

dihydronaphtho[ 1, 2-d J thiazol-6-yl ) oxy ] acetate (1.40 g, 
4.58 mmol), sodium hydride (60% dispersion in liquid 
paraffin, 200 mg, 5.00 mmol), 3 , 3-diphenylpropyl iodide 
(1.60 g, 5.04 mmol), and N, N-dimethyl f ormamide (30 ml) 

35 was stirred at 70°C for 2 hours. This reaction mixture 
was poured into water (50 mL) and extracted with 2 
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portions of ethyl acetate. The pooled organic solution 
was washed with water, dried over MgSO*, and filtered 
and the filtrate was concentrated under reduced 
pressure. The residue was purified by silica gel 
5 column chromatography (hexane-ethyl acetate = 8:1) to 
provide 810 mg of ethyl [ [ 2- ( 3 , 3-diphenylpropyl ) oxy- 
4 , 5-dihydronaphtho[ 1/ 2-d] thiazol-6-yl ]oxy] acetate . To 
a solution of this compound (700 mg, 1.40 nunol) in a 
mixture of tetrahydrof uran (8 mL) and methanol (2 mL) 

10 was added lN-aqueous sodium hydroxide solution (1.4 mL) 
dropwise and the mixture was stirred at room 
temperature for 5 minutes. To this reaction mixture 
was added lN-hydrochloric acid, and the mixture was 
extracted with ethyl acetate. The organic layer was 

15 washed with water and saturated aqueous sodium chloride 
solution, dried over MgSO*, and filtered. The filtrate 
was concentrated under reduced pressure and the residue 
was recrystallized from ethyl acetate-hexane to provide 
500 mg of the title compound. Yield 24%. 

20 m.p. 165~166°C 

1 H-NMR (CDC1 3 ) 6: 2.5-2.64 <2H, m) , 2 .79-2 . 90 ( 2H, m) , 

3.04-3.16 (4H, m), 4.15-4.26 ( 1H, m) , 4.38 (1H, t, 
J=6.6 Hz), 4.70 (2H, s), 5.20-6.40 ( 1H, br), 6.67 
(1H, d, J=7.8 Hz), 7.12-7.36 (11H, m) , 7.42 ( 1H, 

25 d, J=7.6 Hz) . 

Example 41 

[ [ 2- ( 3 , 3-Diphenylpropyl ) amino-4 , 5-dihydronaphtho [1,2- 
d] thiazol-6-yl ]oxy] acetic acid 

To a mixture of ethyl [ ( 6-bromo-5 , 6 , 7 , 8- 

30 tetrahydro-5-oxo- 1-naphthalenyl )oxy Jacetate (1.20 g, 
3,67 mmol), N- { 3 , 3-diphenylpropyl ) thiourea (1.10 g, 
4.04 nunol), and acetonitrile (30 mL) was added 
triethylamine (0.56 mL, 4.04 mmol), and the mixture was 
refluxed for 2 hours. After cooling, the reaction 

35 mixture was diluted with water and extracted with ethyl 
acetate. The organic layer was washed with IN- 
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hydrochloric acid, saturated aqueous sodium chloride 
solution, and water, dried over MgSO*, and filtered. 
The filtrate was concentrated under reduced pressure 
and the residue was purified by silica gel column 
5 chromatography ( hexane-ethyl acetate = 5:1) to provide 
700 mg of ethyl [ [2- { 3 , 3-diphenylpropyl ) amino-4 , 5- 
dihydronaphtho[ 1, 2-d] thiazol-6-yl ]oxy]acetate . To a 
solution of this compound in acetic acid (10 mL) was 
added concentrated hydrochloric acid (5 mL) and the 

10 mixture was refluxed for 1 hpur . After cooling, the 
reaction mixture was diluted with water and extracted 
with 2 portions of ethyl acetate. The pooled organic 
layer was washed with water, dried over MgSO w and 
filtered and the filtrate was concentrated under 

15 reduced pressure. The residue was crystallized from 
hexane-ethyl acetate to provide 500 mg of the title 
compound. Yield 17%. 
m.p. 240-243°C 

'h-NMR (DMS0-d 6 ) 6: 2.26-2.50 (2H, m) , 2.66-2.85 <2H, 
20 m), 2.90-3.08 (2H, m) , 3.10-3.30 (2H, m) , 4.05- 

4.17 (1H, m), 4.67 (2H, s), 6.72 (1H, d, J=8.0 
Hz), 7.08-7.44 (13H, m) , 7.55-7.67 <1H, m) . 

Example 4 2 

[ ( 2-Diphenylmethylamino-4 , 5-dihydronaphtho [1,2- 

25 d]thiazol-6-yl]oxy]acetic acid 

To a mixture of ethyl [ ( 6-bromo-5 , 6 , 7 , 8- 
tetrahydro-5-oxo-l-naphthalenyl )oxy jacetate (1.10 g, 
3.36 mmol), N- ( diphenylmethyl ) thiourea (900 mg, 3.7 0 
mmol), and ethanol (15 mL) was added triethylamine 

30 (0.51 mL, 3.70 mmol), and the mixture was refluxed for 
6 hours. After cooling, the reaction mixture was 
diluted with water and extracted with ethyl acetate. 
The organic layer was washed with lN-hydrochloric acid, 
saturated aqueous sodium chloride solution, and water, 

35 dried over MgS0 4 , and filtered. The filtrate was 

concentrated under reduced pressure. To a solution of 
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this concentration residue (0.79 g, 1.70 nunol) in 
tetrahydrof uran (16 mL) -methanol (4 mL) was added 1N- 
aqueous sodium hydroxide solution (2.0 mL) dropwise and 
the mixture was stirred at room temperature for 10 
5 minutes. The solvent was then distilled off under 
reduced pressure and the residue was recrys tall ized 
from acetic acid-water to provide 0.49 g of the title 
compound. Yield 33%. 
m.p. 250-252°C 

10 'h-NMR (DMS0-d 6 ) 6: 2.62-2.82 (2H, m) , 2.85-3.01 (2H, 
m), 4.66 (2H, s), 6.10 (1H, d, J=8.4 Hz ) , 6.72 
(1H, d, J=8.0 Hz), 7.11-7.45 ( 13H f m) , 8.48 (1H, 
d, J=8 .4 Hz) . 
Example 43 

15 [ [ 2-( 2 , 2-Diphenylethyl ) amino-4 , 5-dihydronaphtho[ 1 ,2- 
d] thiazol-6-yl ]oxy jacetic acid hydrochloride 

To a mixture of ethyl [ ( 6-bromo-5 , 6 , 7 , 8- 
tetrahydro-5-oxo-l-naphthalenyl)oxy] acetate (1.20 g, 
3.67 mmol), N- ( 2 , 2-diphenylethyl ) thiourea (1.00 g, 4.03 

20 mmol ) , and ethanol (20 mL) was added triethylamine 

(0.56 mL, 4.04 mmol), and the mixture was refluxed for 
4 hours. After cooling, the reaction mixture was 
diluted with water and extracted with ethyl acetate. 
The organic layer was washed with IN-hydrochloric acid, 

25 saturated aqueous sodium chloride solution, and water, 
dried over MgS0 4 , and filtered. The filtrate was 
concentrated under reduced pressure and the residue was 
purified by silica gel column chromatography ( hexane- 
ethyl acetate = 5:1) to provide 1.10 g of ethyl [[2- 

30 ( 3 , 3-diphenylpropyl ) amino-4 , 5-dihydronaphtho [ 1,2- 

d] thiazol-6-yl ]oxy ]acetate . To a solution of this 
compound in acetic acid (20 mL) was added concentrated 
hydrochloric acid (10 mL) , and the mixture was refluxed 
for 1 hour. After cooling, the reaction mixture was 

35 treated with water for crystallization to provide 1.00 
g of the title compound. Yield 61%. 



WO 98/13356 



100 



PCT/JP97/03384 



m.p. 136-140°C (acetic acid-water) 

l H-NMR (DMSO-d 6 ) 6: 2.70-2.81 (2H, m) , 2,96-3.10 (2H, 
m), 4.10-4.28 (2H, m) , 4.40-4.50 (1H, m) , 4.72 
(2H f s), 5.0-5.8 (2H, br), 6.88 (1H, d, J=8 . 2 Hz), 
7.15-7.52 (12H, m) , 9.0-9.7 (1H, br) . 

Example 44 

[ [ 2- ( 2 , 2-Diphenylethyl ) amino- 8H-indeno( 1 , 2-d ] thiazol-7- 
yl ]oxy]acetic acid hydrochloride 

Using ethyl [ ( 2-bromo-2 , 3-dihydro-l-oxo- lH-inden- 
4-yl)oxy] acetate and N- ( 2 , 2-diphenylethyl ) thiourea , the 
procedure of Example 4 3 was otherwise repeated to 
synthesize the title compound. Yield 21%. 
m.p. 206-210°C (decomp.) (acetic acid-water) 
'H-NMR (DMSO-d 6 ) 6: 2.75-3.00 (6H, m) , 4.27 <2H, t, 

J=6.2 Hz), 6.05 (1H, t, J=8.0 Hz), 6.80 ( 1H, d, 

J=8.4 Hz),. 7.16-7.57 ( 13H, m) . 
Example 45 

[ [ 2- ( 3 , 3-Diphenylpropyl ) amino-8H-indeno [ 1 , 2-d J thiazol - 

7-yl ]oxy] acetic acid hydrochloride 

Using ethyl [ ( 2-bromo-2 , 3-dihydro-l-oxo-lH-inden- 

4-yl)oxy] acetate and N- ( 3 , 3-diphenylpropyl ) thiourea , 

the procedure of Example 43 was otherwise repeated to 

synthesize the title compound. Yield 53%. 

m.p. 242-245°C (decomp.) (ethyl acetate) 

'H-NMR (DMSO-d 6 ) 6: 2.33-2.58 (2H, m) , 3.28-3.42 (2H, 
m), 3.69 (2H, s), 4.20 (1H, t, J=8.0 Hz), 4.79 
(2H, s), 5.00-5.80 (2H, br) , 6.82 (1H, d, J=8.0 
Hz), 7.10-7.43 (12H, m) , 9.50-10.0 ( 1H, br). 

Example 46 

[ ( 2- ( 1 , 2-Diphenylethyl ) thio-4 , 5-dihydronaphtho [1,2- 
d] thiazol -6 -yl )oxy] acetic acid 

Using ethyl [( 2-mercapto-4 , 5-dihydronaphtho ( 1 , 2- 
d] thiazol-6-yl)oxy)acetate and 1-bromo- 1 , 2- 
diphenylethane, the procedure of Example 1 was 
otherwise repeated to synthesize the title compound. 
Yield 41%. 
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m.p. 201-204°C (ethyl acetate) 

*H-NMR (DMSO-d 6 ) 6: 2.75-3.11 (4H, m), 3.24-3.52 (2H, 
m), 4.71 (2H, s), 5.04 (1H, dd, J=6 . 8 , 8.6 Hz), 
6.84 (1H, d, J=8.4 Hz), 7.07-7.51 (12H, m) , 1H not 
5 confirmed. 
Example 47 

[ ( 2-Phenylamino-4 , 5-dihydronaphtho [ 1 , 2-d ] thiazol-6- 
yl Joxyjacetic acid hydrochloride 

Using ethyl [ ( 6-bromo-5 , 6 , 1 , 8-tetrahydro-5-oxo-l- 
10 naphthalenyl )oxy J acetate and l-phenyl-2-thiourea , the 
procedure of Example 4 3 was otherwise repeated to 
synthesize the title compound. Yield 47%. 
m.p. 289-292°C (decomp. ) (acetic acid-water) 
*H-NMR (DMS0-d 6 ) 6: 2.81-3.13 (4H, m) , 4.71 (2H, s), 
15 6.00-8.00 (1H, br), 6.80 (1H, d, J=7.8 Hz), 6.96 

(1H, t, J=8.4 Hz), 7.17-7.43 (4H, m) , 7.72 (2H, d, 
J=7.8 Hz), 10.28 (1H, br s). 
Example 4 8 

Ethyl [ ( 2-diphenylmethylthio-4 , 5-dihydronaphtho [ 1,2- 

20 d ] thiazol-6-yl ) oxy] acetate 

To a solution of ethyl [ ( 2-mercapto-4 , 5- 
dihydronaphtho[ 1 , 2-d J thiazol-6-yl ) oxy ] acetate (4.00 g , 
12.4 mmol) in N, N-dimethylf ormamide (30 mL) were 
serially added bromodiphenylmethane (3.38 g, 13.7 mmol) 

25 and potassium carbonate (1.90 g, 13.7 mmol), and the 

mixture was stirred at 60°C for 2 hours. This reaction 
mixture was diluted with water and extracted with ethyl 
acetate. The organic layer was washed with water and 
saturated aqueous sodium chloride solution, dried over 

30 MgS0 A , filtered, and concentrated under reduced 

pressure. The residue was recrystallized from ethyl 
acetate to provide 4.50 g of the title compound Yield 
74%. 

m.p. 124-126°C 

35 l H-NMR (CDC1 3 ) 6: 1.30 (3H, t, J=7 . 0 Hz), 2.81-2.93 
(2H, m), 3.03-3.14 (2H, m), 4.27 (2H, q, J=7 . 0 
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Hz), 4.64 (2H, s), 6,06 (1H, s), 6.67 (1H, d, 
J=7.6 Hz), 7.15-7.51 (11H, m) , 7.58 (1H, d, J=7 . 4 
Hz) . 
Example 4 9 

5 Ethyl [ (2-(2,2-diphenylethyl)thio-4,5- 

dihydronaphtho[ 1 , 2-d] thiazol-6-yl )oxy Jacetate 

Using ethyl [ ( 2-mercapto-4 , 5-dihydronaphtho [ 1 , 2- 
d) thiazol-6-yl )oxy]acetate and 2 , 2-diphenylethyl 
iodide, the procedure of Example 4 8 was otherwise 
10 repeated to synthesize the title compound. Yield 68%. 
m.p. 92-93°C (ethanol) 

*H-NMR (CDC1 3 ) 6: 1.31 (3H, t, J=7 . 0 Hz), 2.91-3.00 
(2H, m), 3.10-3.21 (2H, m) , 3.94 (2H, d, J=7.8 
Hz), 4.29 {2H, q, J=7.0 Hz), 4.51 (1H, t, J=7 . 8 
15 Hz), 4.67 (2H, s), 6.70 ( 1H, d, J=8.2 Hz), 7.18- 

7.41 (11H, m), 7.64 (1H, d, J=6 . 8 Hz). 

Example 50 

Ethyl [ ( 2-diphenylmethylsulf onyl-4 ,5- 
dihydronaphtho[ 1 , 2-d] thiazol-6-yl )oxy] acetate 

20 To a solution of ethyl [ ( 2-diphenylmethylthio-4 , 5- 

dihydronaphthof 1 , 2-d ] thiazol-6-yl )oxy J acetate (1.50 g, 
3.08 mmol) in chloroform (30 mL) was added m- 
chloroperbenzoic acid (55%, 1.70 g, 6.77 mmol) at 0°C 
and the mixture was stirred at room temperature for 2 

25 hours. This reaction mixture was washed with saturated 
aqueous sodium hydrogen carbonate solution and water, 
dried over MgSO A , filtered, and concentrated under 
reduced pressure. The residue was crystallized from 
ethyl acetate-hexane to provide 1.25 g of the title 

30 compound. Yield 7 8%. 
m.p. 184-187°C 

'H-NMR (CDCI3) 6: 1.31 (3H, t, J=7.0 Hz), 2.91-3.18 
(4H, m), 4.28 (2H, q, J=7 . 0 Hz), 4.67 (2H, s), 
5.94 (1H, s), 6.76 (1H, d, J=8.0 Hz), 7.25-7.41 
35 (7H, m), 7.52-7.74 (5H, m) . 

Example 51 
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[ ( 2-Diphenylmethylsulf onyl-4 , 5-dihydronaphtho [ 1 , 2- 
d] thiazol-6-yl )oxy Jacetic acid 

To a solution of ethyl [ ( 2-mercapto-4 , 5- 
dihydronaphtho[ 1 , 2-d] thiazol-6-yl ) oxy ] acetate { 4 . 00 g, 
5 12.4 nunol) in N, N-dimethylf ormamide (30 mL) were 

serially added bromodiphenylme thane (3.38 g, 13.7 mmol) 
and potassium carbonate (1.90 g, 13.7 mmol) and the 
mixture was stirred at 60°C for 2 hours. This reaction 
mixture was diluted with water and extracted with ethyl 
10 acetate. The organic layer was washed with water and 
saturated aqueous sodium chloride solution, dried over 
MgS0 4 , filtered, and concentrated under reduced 
pressure to provide ethyl [ ( 2-diphenylmethylthio-4 , 5- 
dihydronaphthof 1, 2-d] thiazol-6-yl ) oxy ] acetate (2.70 g) . 

15 This compound (1.40 g, 2.87 mmol) was dissolved in 
dichloromethane (30 mL) followed by addition of m- 
chloroperbenzoic acid (55%, 2.00 g, 6.32 mmol) at 0°C, 
and the mixture was stirred at room temperature for 2 
hours. This reaction mixture was washed with saturated 

20 sodium hydrogen carbonate solution and water, dried 
over MgS0 4 , filtered, and concentrated under reduced 
pressure to provide ethyl ( ( 2-diphenylmethylsul f onyl - 
4 , 5-dihydronaphtho ( 1 , 2-d ] thiazol-6-yl ) oxy J acetate (1.10 
g) . To a solution of this compound (1.10 g, 2.12 mmol) 

25 in tetrahydrof uran (10 mL) -methanol (5 mL) was added 
lN-aqueous sodium hydroxide (3.0 mL) dropwise and the 
mixture was stirred at room temperature for 15 minutes. 
To this reaction mixture was added lN-hydrochloric acid 
followed by extraction with ethyl acetate. The organic 

30 layer was washed with water and saturated aqueous 

sodium chloride solution, dried over MgSO^, filtered, 
and concentrated under reduced pressure. The residue 
was crystallized from ethyl acetate to provide 550 mg 
of the title compound. Yield 39%. 

35 m.p. 219-221°C 

'h-NMR (DMSO-d 6 ) 6: 2.90-3.18 (4H, m) , 4.74 (2H, s), 
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6.33 (1H, s), 6.92 (1H, d, J=8 . 4 Hz), 7.21-7.75 
(12H, m), 1H not confirmed. 
Example 52 

[ ( 2-Benzyl-4 , 5-dihydronaphtho[ 1 , 2-d] thiazol-6- 
5 yl )oxy Jacetic acid 

A solution of ethyl [ ( 6-bromo-5 , 6 , 7 , 8-tetrahydro- 
5-oxo-l-naphthalenyl )oxy] acetate {2.16 g, 6.61 mmol) 
and phenyl thioacetamide (1.00 g, 6.61 mmol) in a 
mixture of ethanol (25 mL) and N,N-dimethyl formamide (5 

10 mL) was stirred at 60°C for 14 hours and, then, 

refluxed for 2 hours. After cooling, the reaction 
mixture was diluted with water and extracted with ethyl 
acetate. The organic layer was washed with water and 
saturated aqueous sodium chloride solution, dried over 

15 MgSO/;, filtered, and concentrated under reduced 

pressure. The residue was subjected to silica gel 
column chromatography (hexane-ethyl acetate = 1:5) to 
provide ethyl [ ( 2-benzyl-4 , 5-dihydronaphtho[ 1 , 2- 
d) thiazol-6-yl )oxy Jacetate (540 mg) . To a solution of 

20 this compound (0.54 g, 1.42 mmol) in a mixture of 

tetrahydrof uran (16 mL) and methanol (4 mL) was added 
lN-hydrochloric acid followed by extraction with ethyl 
acetate. The organic layer was washed with water and 
saturated aqueous sodium chloride solution, dried over 

25 MgSO A , filtered, and concentrated under reduced 

pressure. The residue was recrystallized from ethyl 
acetate-hexane to provide 320 mg of the title compound. 
Yield 14%. 
m.p. 146-149°C 

30 J H-NMR (CDC1 3 ) 6: 2.84-2.96 (2H, m), 3.05-3.17 (2H, m) , 
4.36 (2H, s), 4.71 (2H, s), 6.71 (1H, d, J=7.6 
Hz), 6.90-7.42 (7H, m) , 7.61 (1H, d, J=7.4 Hz). 
Example 53 

[ ( 2-Diphenylmethyl-4 , 5-dihydronaphtho[ 1 , 2-d ] thiazol-6- 
35 yl )oxy Jacetic acid 

Using ethyl [ ( 6-bromo-5 , 6 , 7 , 8-tetrahydro-5-oxo- 1- 
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naphthalenyl )oxy] acetate and diphenylthioacetamide , the 
procedure of Example 52 was otherwise repeated to 
synthesize the title compound. Yield 31%. 
Amorphous solid. 
5 'h-NMR (CDC1 3 ) 6: 2.87-3.18 (4H, m) , 4.66 (2H, s), 5.93 
(1H, s), 6.68 (1H, d, J=7.4 Hz), 7.10-7.45 (12H, 
m) , 7.59 (1H, d, J=7.2 Hz) . 
Example 54 

[ ( 2-Phenyl-4 , 5-dihydronaphtho [ 1 , 2-d ] thiazol-6- 
10 yl)oxy]acetic acid 

Using ethyl [ ( 6-bromo-5 , 6 , 7 , 8-tetrahydro-5-oxo-l- 
naphthalenyl )oxy]acetate and thiobenzamide , the 
procedure of Example 52 was otherwise repeated to 
synthesize the title compound. Yield 27%. 
15 Amorphous solid. 

'h-NMR (DMSO-d 6 ) 6: 3.09 (4H, s), 4.73 (2H, s), 6.85 

(1H, d, J=8.2 Hz), 7.26 (1H, t, J=8.2 Hz), 7.46- 
7.62 (4H, m), 7.92-8.00 (2H, m) , 1H not confirmed. 
Example 55 

! 0 [ ( 2- ( 2 , 2-Diphenylethyl ) -4 , 5-dihydronaphtho [1,2- 
d) thiazol-6-yl )oxy] acetic acid 

Using ethyl [ ( 6-bromo-5 , 6 , 7 , 8-tetrahydro-5-oxo- 1- 
naphthalenyl)oxy]acetate and 3,3- 

diphenylthiopropionamide, the procedure of Example 52 
5 was otherwise repeated to synthesize the title 
compound. Yield 19%. 
Amorphous solid. 

L H-NMR (DMSO-d 6 ) 6: 2.78-3.11 (4H, m) , 3.80 (2H, d, 

J=7.8 Hz), 4.56 (1H, t, J=7.8 Hz), 4.69 (2H, s), 
0 6.79 (lH f d, J=7.6 Hz), 6.98-7.56 ( 12H, m) , 12.6- 

13.5 ( 1H, br) . 
Example 56 

[ ( 2- ( 2 , 4-Dinitrophenyl ) thio-4 , 5-dihydronaphtho [ 1,2- 
d ] thiazol-6-yl ) oxy ] acetic acid 
5 To a solution of ethyl [ ('2-mercapto-4 , 5- 

dihydronaphtho[ 1, 2-d ] thiazol-6-yl ) oxy] acetate ( 1 . 30 g, 
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4.04 nunol) in N, N-dimethylf ormamide (20 mL) was added 
sodium hydride (60% dispersion in liquid paraffin, 178 
mg, 4.45 mmol) at 0°C, and the mixture was stirred at 
room temperature for 10 minutes* To this mixture was 
5 added l-chloro-2 , 4-dinitrobenzene (900 mg f 4.45 mmol) 
and the mixture was stirred at room temperature for 30 
minutes . This reaction mixture was poured into water 
(30 mL) and extracted with 2 portions of ethyl acetate. 
The pooled organic layer was washed with water, dried 

10 over MgS0 A , filtered, and concentrated under reduced 

pressure to provide ethyl [ ( 2 - ( 2 , 4-dinitrophenyl ) thio- 
4 , 5-dihydronaphtho[ 1, 2-d Jthiazol-6-yl ) oxy] acetate (1.17 
g) . To a. solution of this compound ( 1 . 17 g, 2.4 0 mmol) 
in a mixture of tetrahydrof uran (16 mL) and methanol (4 

15 mL) was added IN-aqueous sodium hydroxide (3.0 mL) 
dropwise and the mixture was stirred at room 
temperature for 2 0 minutes. After the solvent was 
distilled off under reduced pressure, lN-hydrochloric 
acid was added to the residue and the mixture was 

20 extracted with ethyl acetate. The organic layer was 

washed with water and saturated aqueous sodium chloride 
solution, dried over MgS0 4 , filtered, and concentrated 
under reduced pressure. The residue was recrys tallized 
from ethyl acetate to provide 0.91 g of the title 

25 compound. Yield 49%. 
m.p. 223-226°C 

r H-NMR (DMSO-d 6 ) 6: 3.02-3.30 (4H, m) , 4.75 (2H, s), 
6.91 (1H, d, J-8.4 Hz), 7.26 (1H, t, J=8.2 Hz), 
7.39(1H, d, J=9.0 Hz), 7.51 (1H, d, J=7.6 Hz), 
30 8.43 (1H, dd, J=9.0, 2.4 Hz), 8.96 (1H, d, J=2 . 4 

Hz), 1H not confirmed. 

Example 57 

[ ( 2-Diphenylmethylthio-4 , 5-dihydronaphtho [1,2- 
d] thiazol-8-yl )oxy Jacetic acid 
35 Using ethyl [ ( 2-mercapto-4 , 5-dihydronaphtho [ 1 , 2- 

d]thiazol-8-yl)oxy]acetate and bromodiphenylme thane, 
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the procedure of Example 1 was otherwise repeated to 
synthesize the title compound. Yield 90%. 
m.p. 141-143°C (ethyl acetate-hexane ) 

*H-NMR (CDC1 3 ) 6: 2.72-3.03 (4H, m) , 4.40-4.89 (3H f m) , 
5 6.02 (1H, s), 6.80 (1H, dd, J=8.2, 2.6 Hz), 7.09 

<1H, d, J=8.6 Hz), 7.19-7.57 (11H, m) . 
Example 58 

[ ( 2- ( 2 , 2-Diphenylethyl ) thio-4 , 5-dihydronaphtho [ 1 , 2- 

d] thiazol-8-yl )oxy] acetic acid 
0 Using ethyl [ ( 2-mercapto-4 , 5-dihydronaphtho [ 1 , 2- 

d] thiazol-8-yl )oxy]acetate and 2 , 2-diphenylethyl 

iodide, the procedure of Example 21 was otherwise 

repeated to synthesize the title compound. Yield 69%. 

m.p. 165-167°C (ethyl acetate) 
5 ! H-NMR (DMSO-d 6 ) 6: 2.95 (4H f s), 3.99 (2H, d, J = 7.6 

Hz), 4.50 (1H, t, J=8.0 Hz), 4.68 (2H, s), 6.78 
(1H, dd, J=8.2, 2.8 Hz), 7.15-7.45 (12H, m) , 1H 
not confirmed. 

Example 59 

0 [ ( 2-Diphenylmethylsulf onyl-4 , 5-dihydronaphtho [ 1, 2- 

d] thiazol-8-yl )oxy]acetic acid 

Using ethyl [( 2-mercapto-4 , 5-dihydronaphtho [ 1 , 2- 

d ] thiazol-8-yl ) oxy ] acetate and bromodiphenylme thane , 

the procedure of Example 51 was otherwise repeated to 
5 synthesize the title compound. Yield 35%. 

m.p. 169-170°C (ethyl acetate) 

l H-NMR (CDC1 3 ) 6: 2.81-3.08 (4H, m) , 4.80 (2H, s), 5.98 
(1H, s), 6.00-6.45 (1H, br) , 6.88 ( 1H, dd, J=8.4, 
2.6 Hz), 7.15 (1H, d, J=8 . 4 Hz), 7.20-7.72 ( 11H, 
0 m) . 

Example 60 

[ ( 2-( 2 , 2-Diphenylethyl ) sulf onyl-4 , 5-dihydronaphtho [ 1,2- 
d J thiazol-8-yl ) oxy ] acetic acid 

Using ethyl [( 2-mercapto-4 , 5-dihydronaphtho [ 1 , 2- 
5 dJthiazol-8-yl )oxy]acetate and 2 , 2-diphenylethyl 
iodide, the procedure of Example 51 was otherwise 
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repeated to synthesize the title compound. Yield 39%. 
m.p. 183-185°C (ethyl acetate) 

l H-NMR (CDC1 3 ) 6: 2.82-3.10 (4H f s), 4.31 (2H, d, J=7.4 
Hz), 4.72 (1H, t, J=7.4 Hz), 4.77 (2H, s), 6.87 
5 (1H, dd, J=8.4, 2.4 Hz), 6.99-7.21 (11H, m), 7.47 

(1H, d, J=2.4 Hz), 7.30-8.40 ( 1H, br) . 
Example 61 

Ethyl [ ( 2- ( 2 , 2-diphenylethylsulf inyl ) -4 , 5- 
dihydronaphtho [ 1 , 2-d] thiazol-6-yl )oxy] acetate 

10 To a solution of ethyl [ ( 2-mercapto-4 , 5- 

dihydronaphtho[ 1 , 2-d] thiazol-6-yl )oxy] acetate ( 1 .05 g, 
3.27 mmol) in N,N-dimethylf ormamide (15 mL) were 
serially added 2 , 2-diphenylethyl iodide (1.11 g, 3.60 
mmol) and potassium carbonate (500 mg, 3.60 mmol) and 

15 the mixture was stirred at 60°C for 2 hours. This 

reaction mixture was diluted with water and extracted 
with ethyl acetate. The organic layer was washed with 
water and saturated aqueous sodium chloride solution, 
dried over MgSO<,, filtered, and concentrated under 

20 reduced pressure to provide ethyl [ [ 2— (2,2— 

diphenylethyl ) thio-4 , 5-dihydronaphtho [ 1 , 2-d ] thiazol-6- 
yl ]oxy ]acetate (1.11 g). To a solution of this 
compound (1.00 g, 1.99 mmol) in ethanol (45 mL) -water 
(5 ml*) was added sodium periodate (0.51 g, 2.39 mmol) 

25 and the mixture was refluxed for 3 hours. To this 

reaction mixture were added ethyl acetate and water, 
and the resulting two layers were separated. The 
aqueous layer was extracted with ethyl acetate and the 
pooled organic layer was washed with water, dried over 

30 MgSO/,, filtered, and concentrated under reduced 

pressure. The residue was purified by silica gel 
column chromatography ( hexane-ethyl acetate = 1:8) and 
recrystallized from ethyl acetate to provide 0.64 g of 
the title compound. Yield 42%. 

35 m.p. 127-129°C 

l H-NMR (CDCI3) 6: 1.31 (3H, t, J=7.0 Hz), 2.97-3.24 
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(4H, m), 3.72-3.98 <2H, m) , 4.28 <2H, q r J=7.0 
Hz), 4.67 (2H, s), 4.77 (1H, dd, J^9.6, 6.6 Hz), 
6.73 (1H, d, J=8.4 Hz), 7.08-7.42 (11H, m) , 7.59 
<1H, d, J=7.6 Hz) . 
5 Example 62 

[ ( 2- ( 2 , 2-Diphenylethylsulf inyl ) -4 , 5-dihydronaphtho [1,2- 
d]thiazol-6-yl )oxy]acetic acid 

To a solution of ethyl [(2-(2,2- 
diphenylethylsulf inyl ) -4 , 5-dihydronaphtho [ 1 , 2- 
0 d]thiazol-6-yl)oxy]acetate (0.50 g, 0.965 mmol ) in a 

mixture of tetrahydrof uran (16 mL) and methanol (4 mL) 
was added IN-aqueous sodium hydroxide (2 mL) dropwise, 
and the mixture was stirred at room temperature for 20 
minutes. After the solvent was distilled off under 
5 reduced pressure, IN-hydrochloric acid was added to the 
residue and the mixture was extracted with ethyl 
acetate. The organic layer was washed with water and 
saturated aqueous sodium chloride solution, dried over 
MgS0 6/ filtered, and concentrated under reduced 
0 pressure to provide 0.36 g of the title compound as 
amorphous solid. Yield 76%. 

'H-NMR (CDC1 3 ) 6: 2.95-3.23 (4H, m) , 3.78-4.00 (2H, m) , 
4.1-4.9 (4H, m), 6.76 (1H, d, J=8.6 Hz), 7.10-7.42 
(11H, m), 7.60 (1H, d, J=7 . 4 Hz). 
5 Example 63 

[ (2-(2-Naphthyl) ( phenyl )methylthio-4H- 

[ 1 )benzopyrano[4,3-d]thiazol-6-yl)oxy]acetic acid 

To a suspension of ethyl [ ( 2-mercapto-4H- 
[ 1 ]benzopyrano[4,3-d]thiazol-6-yl)oxyJacetate ( 1 . 00 g, 
0 3.09 mmol) in acetonitrile (10 mL) were serially added 
a solution of ( 2-naphthyl ) pheny lmethyl bromide (1.13 g r 
4.02 mmol) in N, N-dimethyl f ormamide (5 mL) and a 
solution of triethylamine (344 mg, 3.40 mmol) in 
acetonitrile (5 mL) dropwise, and the mixture was 
5 stirred at room temperature for 1 hour. After the 

solvent was distilled off, the residue was diluted with 
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water and extracted with ethyl acetate. The organic 
layer was washed with water, dried over MgSO*, 
filtered, and concentrated under reduced pressure. The 
residue was purified by silica gel column 
5 chromatography ( hexane-ethyl acetate = 4:1) and the 
resulting solid was recrystallized from hexane-ethyl 
acetate to provide ethyl [(2- (2- 
naphthylphenyl ) (phenyl )methylthio-4H- 

[ 1 Jbenzopyrano[4 , 3-d Jthiazol -6 -yl)oxy] acetate (77 9 mg) . 

0 To a solution of this compound (400 mg, 0.74 mmol) in a 
mixture of tetrahydrof uran (9 mL) and methanol (3 mL) 
was added lN-aqueous sodium hydroxide ( 1 mL) dropwise 
and the mixture was stirred at room temperature for 1 
hour. This reaction mixture was adjusted to pH 5 with 

5 0 . lN-hydrochloric acid and extracted with ethyl 

acetate. The organic layer was washed with water and 
saturated aqueous sodium chloride solution, dried over 
MgS0 4 , filtered, and concentrated under reduced 
pressure to provide 36 3 mg of the title compound. 

0 Yield 96%. 

Amorphous solid. 

l H-NMR (CDC1 3 ) 6: 2 .40-3-80 ( 1H, br), 4.69 (2H, s), 
5.36 (2H, s), 6.24 (1H, s), 6.84 (1H, d, J=7.8 
Hz), 6.96 (1H, t, J=7.8 Hz), 7.20-7.63 (9H, m) , 
5 7.80-7.84 (3H, m) , 7.93 (1H, s). 

Example 64 

[ ( 2-(4-Methylphenyl ) ( phenyl )methylthio-4H- 

[ 1 ]benzopyrano[4 , 3-d ] thiazol-6-yl ) oxy] acetic acid 

Using ethyl [ ( 2-mercapto-4H- [ 1 ]benzopyrano( 4 , 3- 

30 d] thiazol-6-yl)oxy]acetate and (4- 

methylphenyl) (phenyl) methyl bromide, the procedure of 
Example 63 was otherwise repeated to synthesize the 
title compound. Yield 4%. 
Amorphous solid. 

35 'h-NMR (CDC1 3 ) 6: 2.32 (3H, s), 2.60-3.80 ( 1H, br), 

4.70 (2H, s), 5.39 (2H, s), 6.03 (1H, s), 6.81- 
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6.86 (1H, m), 6.96 (1H, t, J=8 . 2 Hz), 7.12-7.53 
(10H, m). 
Example 65 

[ (2-(4-Chlorophenyl) ( phenyl )methylthio-4H- 
5 [ 1 Jbenzopyrano [ 4 , 3-d] thiazol-6-yl )oxy]acetic acid 

Using ethyl [ ( 2-mercapto-4H- [ 1 Jbenzopyrano [ 4 , 3- 
d]thiazol-6-yl)oxy]acetate and (4- 

chlorophenyl ) (phenyl )methyl bromide, the procedure of 
Example 63 was otherwise repeated to synthesize the 
10 title compound. Yield 49%. 
Amorphous solid. 

X H-NMR (CDC1 3 ) 6: 4.75 (2H, s), 5.40 (2H, s), 6.06 ( 1H, 
s), 6.77-6.82 (1H, m) , 6.94 (1H, t, J=7 . 6 Hz), 
7.27-7.47 (10H, m) , 1H not confirmed. 
15 Example 66 

[ ( 2-( 4-Methylphenyl ) (phenyl )methylthio-4 , 5- 

dihydronaphtho [ 1, 2 -d ] thiazo 1-6 -yl ) oxy] acetic acid 

Using ethyl [ ( 2-mercapto-4 , 5-dihydronaphtho [ 1 , 2- 

d ] thiazol-6-yl ) oxy ] acetate and (4- 
20 methylphenyl ) (phenyl )methyl bromide, the procedure of 

Example 6 3 was otherwise repeated to synthesize the 

title compound. Yield 98%. 

Amorphous solid. 

^-NMR (CDCI3) 6: 2.31 (3H, s), 2.82-2.91 (2H, m) , 
25 3.03-3.11 (2H, m) , 4.71 (2H, s), 4.60-5.00 ( 1H, 

br), 6.01 (1H, s), 6.70 (1H, d, J=8 . 8 Hz), 7.11- 
7.61 (11H, m) . 
Example 6 7 

[ ( 2-( 4-Chlorophenyl ) ( phenyl )methylthio-4 , 5- 
30 dihydronaphtho[ 1 , 2-d ] thiazol-6-yl )oxy] acetic acid 

Using ethyl [ ( 2-mercapto-4 , 5-dihydronaphtho{ 1 , 2- 
d] thiazol-6-yl )oxy Jacetate and (4- 

chlorophenyl ) (phenyl )methyl bromide, the procedure of 
Example 63 was otherwise repeated to synthesize the 
35 title compound. Yield 78%. 
Amorphous solid. 
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*H-NMR (CDCI3) 6: 2.84-2.93- (2H r m) , 3.06-3.14 (2H, m) , 
4.71 (2H, s), 6.04 (1H, s), 6.68 (1H, d, J=8.4 
Hz), 7.17-7.57 (11H, m) , 1H not confirmed. 

Example 6 8 

5 [ ( 2-{ 4-Fluorophenyl ) ( phenyl )methylthio-4 , 5- 

dihydronaphtho [ 1 , 2-d ] thiazol-6-yl ) oxy ] acetic acid 

Using ethyl [ ( 2-niercapto-4 , 5-dihydronaphtho [ 1 , 2- 
d] thiazol-6-yl )oxy Jacetate and (4- 

fluorophenyl ) (phenyl )methyl bromide, the procedure of 
10 Example 63 was otherwise repeated to synthesize the 
title compound. Yield 79%. 
Amorphous solid. 

J H-NMR (CDCI3) 6: 2.84-2.93 (2H, m) , 3.04-3.12 (2H, m) , 
3.80-4.80 (1H, br), 4.72 (2H, s), 6.05 ( 1H # s), 
15 6.72 (1H, d, J=8.4 Hz), 6.96-7.04 (2H, m) , 7.19- 

7.49 (8H, m), 7.58 (1H, d, J^6 . 8 Hz). 
Example 69 

[ ( 2-Bis { 4-f luorophenyl )methylthio-4 , 5- 
dihydronaphtho[ 1 , 2-d ] thiazol-6-yl ) oxy ) acetic acid 
20 Using ethyl [( 2-mercapto-4 , 5-dihydronaphtho ( 1 , 2- 

d] thiazol-6-yl )oxy Jacetate and bis(4- 

f luorophenyl Jmethyl bromide, the procedure of Example 
63 was otherwise repeated to synthesize the title 
compound. Yield 77%. 
25 Amorphous solid. 

l H-NMR (CDCI3) 6: 2.95-3.20 (4H, m) , 4.76 (2H, s), 5.94 
(1H, s), 6.80 (1H, d, J=7.6 Hz), 7.00-7.09 (4H, 
m), 7.32 (1H, t, J=7.8 Hz), 7.55-7.62 (4H, m) , 
7.69-7.73 (1H, m) , 1H not confirmed. 
30 Example 70 

( ( 2-Bis ( 4-chlorophenyl ) methylthio-4 , 5- 
dihydronaphtho[ 1 , 2-d ] thiazol-6-yl )oxy] acetic acid 

Using ethyl [ ( 2-mercapto-4 , 5-dihydronaphtho- [1,2- 
d] thiazol-6-yl )oxy Jacetate and bis(4- 
35 chlorophenyl )methyl bromide, the procedure of Example 
63 was otherwise repeated to synthesize the title 
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compound. Yield 77%. 
Amorphous solid. 

! H-NMR (CDC1 3 ) S: 2.86-2.94 (2H, m) , 3.07-3.14 (2H, m) , 
4.75 (2H, s), 6.04 (1H, s), 6.69 (1H, d, J = 8.2 
5 Hz), 7.18-7.41 (9H, m) , 7.54 (1H, d, J = 7 . 4 Hz), 1H 

not confirmed. 
Example 71 

[ {2-(4-Methoxyphenyl) ( phenyl )methylthio-4 , 5* 
dihydronaphtho[ 1 , 2-d] thiazol-6-yl )oxy Jacetic acid 
10 Using ethyl [ ( 2-mercapto-4 , 5-dihydronaphtho [ 1 , 2- 

d]thiazol-6-yl)oxy Jacetate and (4- 

methoxyphenyl )( phenyl ) methyl bromide, the procedure of 
Example 6 3 was otherwise repeated to synthesize the 
title compound. Yield 87%. 
15 Amorphous solid. 

l H-NMR (CDC1 3 ) 6: 2.82-2.91 (2H, m) , 3.02-3.10 (2H, m) , 
3.78 (3H, s), 4.20-4.80 (lH f br) , 4.71 (2H, s), 
6.00 (1H, s), 6.70 (1H, d, J=8 . 4 Hz), 6.82-6.88 
(2H, m), 7.18-7.61 (9H, m) . 
20 Example 7 2 

[ ( 2-Phenyl ) ( 4-trif luoromethylphenyl )methylthio-4 , 5- 
dihydronaphtho [ 1 , 2 -d ] thiazol-6-yl )oxy Jacetic acid 

Using ethyl [( 2-mercapto-4 , 5-dihydronaphtho [ 1 , 2- 
d] thiazol-6-yl ) oxy] acetate and (phenyl) (4- 
2 5 trif luoromethylphenyl ) methyl bromide, the procedure of 
Example 6 3 was otherwise repeated to synthesize the 
title compound. Yield 71%. 
Amorphous solid. 

l H-NMR (CDCI3) 6: 2.85-2.93 (2H, m) , 3.07-3.14 (2H, m) , 
30 4.00-5.00 (1H, br), 4.67 (2H, s), 6.14 (1H, s), 

6.48 (1H, d, J=8.4 Hz), 7.18-7.65 (11H, m) . 
Example 7 3 

[ ( 2- { 4-Cyanophenyl ) ( phenyl )methylthio-4 , 5- 
dihydronaphtho [ 1 , 2-d ) thiazol-6-yl )oxy ] acetic acid 
35 Using ethyl [ ( 2-mercapto-4 , 5-dihydronaphtho[ 1 , 2- 

d] thiazol-6-yl )oxy Jacetate and (4- 
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cyanophenyl )( phenyl ) methyl bromide, the procedure of 

Example 63 was otherwise repeated to synthesize the 

title compound. Yield 68%. 

Amorphous solid, 
5 'h-NMR (CDC1 3 ) 6: 2.60-3.40 (1H, br) , 2.87-2.94 {2H, 

m), 3.05-3.13 (2H, m) , 4.72 (2H, s), 6.14 ( 1H, s), 
6.72 (1H, d, J = 8.0 Hz), 7.19-7.43 (7H, m), 7.53 
(1H, d, J=7.2 Hz), 7.61 (3H, s). 

Example 74 

10 [ (2-( 3-Chlorophenyl) < phenyl )methylthio-4 , 5- 

dihydronaphtho [ 1, 2-d } thiazol- 6 -yl ) oxy ] acetic acid 

Using ethyl [ ( 2-mercapto-4 , 5-dihydronaphtho [ 1 , 2- 
d] thiazol-6-yl )oxy Jacetate and (3- 

chlorophenyl) (phenyl )methyl bromide, the procedure of 
15 Example 6 3 was otherwise repeated to synthesize the 
title compound. Yield 64%. 
Amorphous solid . 

*H-NMR (CDCI3) 6: 2.85-2.93 (2H, m) , 3.04-3.13 (2H, m) , 
4.20-5.00 (1H, br), 4.72 (2H, s), 6.03 (1H, s), 
20 6.71 (1H, d, J=7.6 Hz), 7.19-7.60 (11H, m) . 

Example 7 5 

[ ( 2- ( 2-Chlorophenyl ) (phenyl )methylthio-4 , 5- 
dihydronaphtho[ 1 , 2-d ] thiazol-6-yl ) oxy ] acetic acid 

Using ethyl [( 2-mercapto-4 , 5-dihydronaphtho [ 1 , 2- 
25 d] thiazol-6-yl ) oxy Jacetate and (2- 

chlorophenyl )( phenyl Jmethyl bromide, the procedure of 
Example 6 3 was otherwise repeated to synthesize the 
title compound. Yield 63%. 
Amorphous solid . 
30 *H-NMR (CDC1 3 ) S: 2.82-2.91 (2H, m) , 3.02-3.10 (2H, m) , 
4.20-4.80 (1H, br), 4.71 (2H, s), 6.00 (1H, s), 
6.70 (1H, d, J=8.4 Hz), 6.82-6.88 (2H, m) , 7.18- 
7.61 (9H, m) . 
Example 76 

35 [ ( 2-( 3-Methylphenyl ) ( phenyl )methylthio-4 , 5- 

dihydronaphtho[ 1 , 2-d J thiazol-6-yl ) oxy ] acetic acid 
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Using ethyl [ ( 2-mercapto-4 , 5-dihydronaphtho [ 1 , 2- 
d ] thiazol-6-yl )oxy Jacetate and (3- 

methylphenyl) (phenyl) methyl bromide, the procedure of 
Example 63 was otherwise repeated to synthesize the 
5 title compound. Yield 72%. 
Amorphous solid. 

'h-NMR (CDC1 3 ) 6: 2.32 (3H, s), 2.84-2.92 (2H, m), 

3.05-3.13 (2H, m), 4.20-5.00 (1H, br) , 4.66 (2H, 
s), 6.01 (1H, s), 6.68 (1H, d, J=7 . 2 Hz), 7.06 
10 <1H, d, J = 7.2 Hz), 7.17-7.36 (7H, m) , 7.46-7.51 

(2H, m), 7.58 (1H, d, J=7.8 Hz). 
Example 7 7 

t ( 2- ( 2-Methylphenyl ) ( phenyl ) methyl thio-4 , 5- 
dihydronaphthof 1 , 2-d] thiazol-6-yl )oxy] acetic acid 
15 Using ethyl [( 2-mercapto-4 , 5-dihydronaphtho [ 1 , 2- 

d]thiazol-6-yl)oxy Jacetate and (2- 

methylphenyl) (phenyl) methyl bromide, the procedure of 
Example 6 3 was otherwise repeated to synthesize the 
title compound. Yield 61%. 
20 Amorphous solid. 

*H-NMR (CDC1 3 ) 6: 2.43 (3H, s), 2.84-2.92 (2H, m) , 

3.06-3.14 (2H, m), 4.00-4.80 (1H, br) , 4.74 (2H, 

s), 6.29 (1H, s), 6.67 (1H, d, J=8 . 2 Hz), 7.18- 

7.65 ( 11H, m) . 
2 5 Example 7 8 

Ethyl [ (2-(4-nitrophenyl) ( phenyl )methyl thio-4 , 5- 
dihydronaphtho[ 1 , 2-d J thiazol-6-yl )oxy J acetate 

Using ethyl [ ( 2-mercapto-4 , 5-dihydronaphtho [ 1 , 2- 
d] thiazol-6-yl )oxy Jacetate and (4- 
30 nitrophenyl) (phenyl )methyl bromide, the procedure of 
Example 48 was otherwise repeated to synthesize the 
title compound. Yield 61%. 

m.p.- 128-129°C ( tetrahydrof uran-diethyl ether) 
l H-NMR (CDCI3) 6: 1.30 (3H, t, J = 7 . 2 Hz), 2.85-2.94 
35 (2H r m), 3.07-3.14 (2H, m) , 4.27 (2H, q, J=7.2 

Hz), 4.65 (2H, s), 6.20 ( 1H, s), 6.69 (1H, d, 
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J=8.0 Hz), 7.18-7-52 (7H, m) , 7 .66-7.72 ( 2H f m) , 
8. 15-8.20 (2H, m) . 
Example 79 

[ ( 2- ( Phenyl ) ( 3-trif luoromethylphenyl )methylthio-4 , 5- 
5 dihydronaphtho [ 1 , 2 -d ] thiazol-6 -yl ) oxy ] acetic ac id 

Using ethyl [ ( 2-mercapto-4 , 5-dihydronaphtho ( 1 , 2- 
d]thiazol-6-yl)oxy Jacetate and (phenyl) (3- 
tr if luoromethylphenyl ) methyl bromide, the procedure of 
Example 63 was otherwise repeated to synthesize the 
10 title compound. Yield 59%. 
Amorphous solid. 

'h-NMR (CDC1 3 ) 6: 2.83-2.92 (2H, m) , 3.07-3.17 (2H f m) , 
3.80-4.90 (lH f br), 4.62 (2H, s), 6.01 (lH f s), 
6.74 <1H, d, J=8.0 Hz) f 7.05-7 .59 ( 11H, m) . 
15 Example 80 

[ ( 2- ( 2-Fluorophenyl ) (phenyl )methylthio-4 , 5- 

dihydronaphtho[ 1, 2-d] thiazol-6-yl )oxy]acetic acid 

Using ethyl [ ( 2-mercapto-4 , 5-dihydronaphtho [ 1 , 2- 

d]thiazol-6-yl)oxy]acetate and (2- 
20 fluorophenyl ) (phenyl Jmethyl bromide, the procedure of 

Example 6 3 was otherwise repeated to synthesize the 

title compound. Yield 62%. 

Amorphous solid. 

'H-NMR (CDCI3) 6: 2.84-2.92 (2H, m) , 3.06-3.14 (2H, m) , 
25 4.62 (2H, s), 6.37 (1H, s), 6.72 ( 1H, d, J-8.4 

Hz), 6.99-7.56 (10H, m) , 7.69 (1H, t, J=7 . 5 Hz), 
6.80-7.80 (1H, br). 
Example 81 

[ ( 2- (4-Methylphenyl ) ( phenyl )methylsulf onyl-4 , 5- 
30 dihydronaphtho [ 1 , 2 -d ] thiazol-6 -yl ) oxy ] acetic ac id 

Using ethyl [( 2-mercapto-4 , 5-dihydronaphtho [ 1 , 2- 
d J thiazol-6-yl)oxy Jacetate and (4- 

methylphenyl) (phenyl )methyl bromide, the procedure of 
Example 51 was otherwise repeated to synthesize the 
35 title compound. Yield 30%. 
Amorphous solid. 
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'H-NMR ( CDC1 3 ) 6: 2.31 (3H, s), 2.94-3.03 (2H, m) , 

3.09-3.17 (2H, m), 3.20-4.20 (1H, br), 4.75 (2H, 
s) f 5.92 (1H, s), 6.79 (1H, d, J=7 . 4 Hz), 7.15 
(2H, d, J=8.0 Hz), 7.29-7.35 (4H, m), 7.51 (2H, d, 
5 J=8.0 Hz), 7.58-7.63 (2H, m) , 7.73 (1H, d, J=7.4 

Hz) . 
Example 82 

[ ( 2- ( Diphenylmethylsulf onyl ) -4H- [ 1 ) benzopyrano (4,3- 

d ] thiazol- 6 -yl )oxy ] acetic acid 
10 Using ethyl [ ( 2-mercaptp-4H- [ 1 ] benzopyrano [ 4 , 3- 

d]thiazol-6-yl)oxy] acetate and bromodiphenylmethane , 

the procedure of Example 51 was otherwise repeated to 

synthesize the title compound. Yield 55%. 

m.p. 168°C (decomp.) 
15 l H-NMR (CDCI3) 6: 2.00-2.90 (1H, br) , 4.73 (2H, s), 
5.45 (2H, s), 5.94 (1H, s), 6.91-6.95 (1H, m) , 
7.06 (1H, t, J=7.6 Hz), 7.28-7.38 (6H, m), 7.60- 
7 .66 (5H, m) . 

Example 83 

20 [ ( 2- ( 4-Chlorophenyl ) ( phenyl )methylsulf onyl-4 , 5- 

dihydronaphtho[ 1 , 2-d ] thiazol-6-yl )oxy] acetic acid 

Using ethyl [ { 2-mercapto-4 , 5-dihydronaphtho[ 1 , 2- 
d]thiazol-6-yl)oxy]acetate and (4- 

chlorophenyl ) (phenyl ) methyl bromide, the procedure of 
25 Example 51 was otherwise repeated to synthesize the 

title compound. Yield 55%. 

m.p. 180-181°C (ethyl acetate-hexane) 

*H-NMR (CDCI3) 6: 3.01-3.13 (4H, m) , 3.20-4.40 { 1H, 
br), 4.76 (2H, s), 5.93 (1H, s), 6.79 (1H, d, 
30 J=8.0 Hz), 7.29-7.35 (6H, m) , 7.55-7.73 (5H, m) . 

Example 84 

[ (2-( 4-Fluorophenyl ) ( phenyl ) methylsul f onyl-4 , 5- 
dihydronaphthof 1 , 2 -d ] thiazol -6 -yl ) oxy ] acetic acid 

Using ethyl [ ( 2-mercapto-4 , 5-dihydronaphtho [ 1 , 2- 
35 d]thiazol-6-yl)oxy)acetate and (4- 

fluorophenyl ) (phenyl Jmethyl bromide, the procedure of 



WO 98/13356 



118 



PCT/JP97/03384 



Example 51 was otherwise repeated to synthesize the 
title compound. Yield 38%. 

m.p. 210-211°C ( tetrahydrof uran-diethyl ether) 
l H-NMR (CDCl 3 +DMSO-d 6 ) S: 2.95-3.04 (2H, m) , 3.11-3.20 
5 (2H f m), 4.66 (2H, s), 5.94 (lH f s), 6.81 (1H, d, 

J=8.2 Hz), 7.04-7.08 (2H, m) , 7.26-7.36 (4H, m) , 
7.57-7.69 (5H, m) , 1H not confirmed. 
Example 85 

[ ( 2 -Bis ( 4-f luorophenyl )methylsulf onyl-4 , 5- 
10 dihydronaphthof 1 , 2 -d ] thiazol r 6-yl ) oxy ] acetic acid 

Using ethyl [ ( 2-mercapto-4 , 5-dihydronaphth6[ 1 , 2- 
d] thiazol-6-yl )oxy Jacetate and bis(4- 

f luorophenyl Jmethyl bromide, the procedure of Example 
51 was otherwise repeated to synthesize the title 
15 compound. Yield 38%. 

m.p. 186-188°C (ethyl acetate-hexane) 

l H-NMR (CDClj+DMSO-d 6 ) 6: 3.06 (4H, s), 3.20-4.40 ( 1H, 
br), 4.72 (2H, s), 6.42 (lH f s), 6.90 (1H, d, 
J=8.4 Hz), 7.14-7.33 (5H, m) , 7.49 <1H, d, J=7.6 
20 Hz) , 7.66-7.73 (4H, m) . 

Example 86 

[ ( 2 -Bis ( 4 -chlorophenyl Jmethyl sulf onyl-4 , 5- 
dihydronaphtho [ 1 , 2-d] thiazol-6-yl ) oxy ] acetic acid 

Using ethyl [ ( 2-mercapto-4 , 5-dihydronaphtho [ 1 , 2- 
25 d] thiazol-6-yl )oxy ]acetate and bis(4- 

chlorophenyl )methyl bromide, the procedure of Example 
51 was otherwise repeated to synthesize the title 
compound. Yield 55%. 

m.p. 197-199°C (ethyl acetate-hexane) 
30 *H-NMR (CDC1 3 ) 6: 3.03-3.14 (4H, m) , 3.40-4.20 (1H, 
br) f 4.76 (2H, s), 5.91 (1H, s) , 6.80 < 1H, d, 
J=7.6 Hz), 7.27-7.34 (5H, m) , 7.50-7.54 (4H, m) , 
7.68 ( 1H, d, J=7 .6 Hz) . 
Example 87 

35 [ ( 2- ( Phenyl ) ( 4-trif luoromethylphenyl )methylsulf onyl- 
4, 5-dihydronaphtho [ 1, 2-d] thiazol- 6 -yl ) oxy ] acetic acid 
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Using ethyl [ ( 2-mercapto-4 , 5-dihydronaphtho [ 1 , 2- 
d] thiazol-6-yl )oxy] acetate and (phenyl) ( 4- 
trif luoromethylphenyl )methyl bromide, the procedure of 
Example 51 was otherwise repeated to synthesize the 
5 title compound. Yield 55%. 

m.p. 188-190°C ( tetrahydrof uran-diethyl ether) 
*H— NMR (CDC1 3 ) 6: 2.86-2.94 (2H, m) , 3.01-3.10 (2H, m) , 
4.60 (2H, s), 5.91 (1H, s), 6.67 (1H, d, J = 8 . 4 
Hz), 7.16-7.26 <4H, m) , 7.45-7.59 (5H, m) , 7.69 
10 (2H, d, J=8.0 Hz), 1H npt confirmed. 

Example 88 

[ ( 2- { 4-Cyanophenyl ) ( phenyl ) methyl su 1 fony 1-4 , 5- 
dihydronaphthof 1, 2-d ] thiazol-6-yl )oxy] acetic acid 

Using ethyl [( 2-mercapto-4 , 5-dihydronaphtho ( 1 , 2- 
15 d] thiazol-6-yl )oxy Jacetate and (4- 

cyanophenyl ) (phenyl ) methyl bromide, the procedure of 
Example 51 was otherwise repeated to synthesize the 
title compound. Yield 40%. 

m.p. 200-201°C (ethyl acetate-diethyl ether) 
20 X H-NMR (CDCI3) 6: 2.82-2.89 (2H, m) , 3.03-3.10 (2H, m) f 
4.09 (2H, s), 6.11 (1H, s), 6.70 (1H, d, J=8 . 2 
Hz), 7.16-7.69 (11H, m) , 9.20-9.40 (1H, br) . 
Example 89 

[ ( 2- ( 3-Chlorophenyl ) ( phenyl ) me thy lsul fony 1-4 ,5- 
2 5 dihydronaphtho[ 1 , 2-d] thiazol-6-yl ) oxy] acetic acid 

Using ethyl [( 2-mercapto-4 , 5-dihydronaphtho [ 1 , 2- 
d]thiazol-6-yl)oxy]acetate and (3- 

chlorophenyl )( phenyl )methyl bromide, the procedure of 
Example 51 was otherwise repeated to synthesize the 
30 title compound. Yield 45%. 

m.p. 173-174°C (ethyl acetate-hexane ) 

*H-NMR (DMSO-d 6 ) 6: 2.97-3.13 (4H, m) , 3.00-3.80 ( 1H, 
br), 4.74 (2H, s), 6.48 ( 1H, s), 6.93 (1H, d, 
J=7.4 Hz), 7.27-7.49 (7H, m) , 7.64-7 .73 (4H, m) . 
35 Example 90 

[ ( 2- ( 2-Chlorophenyl ) ( phenyl )methylsulf onyl-4 , 5- 
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dihydronaphthof 1 , 2-d ] thiazol-6-yl ) oxy ] acetic acid 

Using ethyl [ ( 2-mercapto-4 , 5-dihydronaphtho [ 1 , 2- 
d]thiazol-6-yl)oxy]acetate and (2- 

chlorophenyl )( phenyl ) methyl bromide, the procedure of 
5 Example 51 was otherwise repeated to synthesize the 
title compound. Yield 70%. 
m.p. 197-198°C (ethyl acetate-hexane) 

*H-NMR (DMS0-d 6 ) 6: 2.95-3.05 (4H, m) , 4.75 <2H, s), 

6.55 (1H, s), 6.93 ( 1H, d, J=8 . 0 Hz), 7.30 ( 1H, t, 
10 J=8.0Hz), 7.39-7.57 (9H, m) , 8.24 { 1H, d, J=8.0 

Hz), 1H not confirmed. 
Example 91 

[ (2-( 3-Methylphenyl ) { phenyl Jmethylsulf onyl-4 , 5- 
dihydronaphtho[ 1 , 2-d] thiazol -6 -yl ) oxy ] acetic acid 
15 Using ethyl [( 2-mercapto-4 , 5-dihydronaphtho [ 1 , 2- 

d] thiazol-6-yi)oxy jacetate and (3- 

methylphenyl ) (phenyl ) methyl bromide, the procedure of 
Example 51 was otherwise repeated to synthesize the 
title compound. Yield 63%. 
20 m.p. 185-186°C ( tetrahydrof uran-diethyl ether) 

l H-NMR (CDC1 3 ) 6: 2.31 (3H, s) f 2.94-3.02 (2H, m) , 

3.09-3.17 (2H, m), 4.00-5.20 (1H, br) , 4.75 (2H, 
s), 5.91 (1H, s), 6.79 ( 1H, d, J=8.0 Hz), 7.10- 
7.44 (8H, m), 7.57-7.62 (2H, m), 7.34 (1H, d, 
25 J=8 .0 Hz) . 

Example 92 

[ ( 2-( 2-Methylphenyl ) (phenyl ) me thy lsulfony 1-4 , 5- 
dihydronaphthof 1 , 2-d] thiazol-6-yl )oxy Jacetic acid 

Using ethyl [( 2-mercapto-4 , 5-dihydronaphtho [ 1 , 2- 
30 d] thiazol-6-yl )oxy]acetate and (2- 

methylphenyl )( phenyl ) methyl bromide, the procedure of 
Example 51 was otherwise repeated to synthesize the . 
title compound. Yield 49%. 

m.p. 192-193°C ( tetrahydrof uran-diethyl ether) 
35 J H-NMR (CDCl 3 +DMSO-d 6 ) Si 2.32 (3H, s), 2.94-3.19 (4H, 

m), 4.20-5.00 (1H, br) , 4.65 (2H, s), 6.28 ( 1H, 
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s), 6.80 (1H, d, J=8.6 Hz), 7.06-7.36 (7H, m), 
7.54-7.58 (2H, m), 7.67 ( 1H, d, J=7.2 Hz), 8.17 
(1H, d, J=7.2 Hz) . 
Example 9 3 

5 Ethyl [ (2-{4-nitrophenyl) (phenyl )methylsulf ony 1-4 , 5- 
dihydronaphtho [ 1 , 2-d ] thiazol-6-yl ) oxy ] acetate 

Using ethyl [ ( 2-mercapto-4 , 5-dihydronaphtho [ 1 , 2- 
d] thiazol-6-yl )oxy]acetate and (4- 

nitrophenyl) (phenyl) methyl bromide, the procedure of 
10 Example 50 was otherwise repeated to synthesize the 
title compound. Yield 49%. 
m.p. 146-148°C (diethyl ether-hexane ) 
J H-NMR (CDC1 3 ) 6: 1.22 (3H, t, J=7.4 Hz), 2.85-3.10 
(4H, m), 4.19 (2H, q, J=7 . 2 Hz), 4.59 (2H, s), 
15 5.97 (1H, s), 6.67 ( 1H, d, J=8.4 Hz), 7.17-7.28 

(4H, m), 7.44-7.48 (2H, m) , 7.57 (1H, d, J=7 . 8 
Hz), 7.76 (2H, d, J=9.0 Hz), 8.11 (2H, d, J=9.0 
Hz). 
Example 9 4 

20 [ ( 2- (Phenyl) ( 3 -tr if luoromethylphenyl )methylsul fonyl- 
4 , 5-dihydronaphtho[ 1, 2-d] thiazol-6-yl )oxy)acetic acid 
Using ethyl [ ( 2-mercapto-4 , 5-dihydronaphtho [ 1 , 2 - 
d] thiazol-6-yl )oxy]acetate and (phenyl) (3- 
trif luoromethylphenyl )methyl bromide, the procedure of 

25 Example 51 was otherwise repeated to synthesize the 
title compound. Yield 71%. 

m.p. 180-182°C (tetrahydrofuran-diethyl ether) 
! H-NMR (DMSO-d 6 ) 6: 2.87-3.13 (4H, m) , 3.00-3.60 ( 1H, 
br), 4.76 (2H, s), 6.35 ( 1H, s), 6.83 (1H, d, 
30 J=7.4 Hz), 7.14-7.45 (7H, m) , 7.60-7.71 (4H, m) . 

Example 95 

[ ( 2-{ 2-Fluorophenyl) ( phenyl Jmethylsulf onyl-4 , 5- 
dihydronaphthof 1, 2-d]thiazol-6-yl)oxy Jacetic acid 

Using ethyl [ ( 2-mercapto-4 , 5-dihydronaphtho [ 1 , 2- 
35 d]thiazol-6-yl)oxy Jacetate and (2- 

fluorophenyl) (phenyl) methyl bromide, the procedure of 
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Example 51 was otherwise repeated to synthesize the 
title compound. Yield 71%. 

m.p. 192-193°C ( tetrahydrof uran-diethyl ether) 
*H-NMR (DMSO-d 6 ) 6: 3.06 (4H, s), 2.80-3.80 (1H, br) , 
5 4.72 (2H, s), 6.36 (1H, s), 6.91 (1H, d, J-7.4 

Hz), 7.12-7.50 (8H, m) , 7.60-7.65 (2H, m) , 8.03- 

8.11 ( 1H, m) . 
Example 9 6 

[ ( 2-Bis ( 3-f luorophenyl )methylthio-4 , 5- 
10 dihydronaphtof 1 , 2 -d ] thiazol-6-yl ) oxy ] acetic acid 

Using ethyl [ ( 2-mercapto-4 , 5-dihydronaphto { 1 , 2- 
d] thiazol-6-yl )oxy Jacetate and bis(3- 

f luorophenyl )methylbromide , the procedure of Example 63 

was otherwise repeated to synthesize the title 
15 compound. Yield 47%. 

m.p. 155-158°C (ethyl acetate-hexane ) 

*H-NMR (CDC1 3 ) 6 : 2.84-3.14 (4H, m) , 4.71 (2H, s), 

6.06 (1H, s), 6.71 (1H, d, J = 8.0 Hz), 6.90-7.42 
(10H, m), 7.56 (1H, d, J = 7.8 Hz). 
20 Example 97 

[{ 2-Bis ( 2- f luorophenyl ) methyl thio-4 , 5- 

dihydronaphto[ 1 , 2 -d } thiazol-6 -yl ) oxy ] acetic acid 

Using ethyl [( 2-mercapto-4 , 5-dihydronaphto [ 1 , 2- 

d]thiazol-6-yl)oxy]acetate and bis{2- 
25 f luorophenyl Jmethylbromide, the procedure of Example 63 

was otherwise repeated to synthesize the title 

compound. Yield 58%. 

m.p. 194-196°C (ethyl acetate) 

*H-NMR (DMS0-d 6 ) 6 : 2.84-3.09 (4H, m) , 4.70 (2H, s), 
30 6.64 (1H, s), 6.82 (1H, d, J = 8.0 Hz), 7.10-7.47 

(8H, m), 7.58-7.72 (2H, m) , 1H not confirmed. 
Example 98 

[( 2-Bis ( 3-f luorophenyl Jmethylsu If onyl-4 , 5- 
dihydronaphto[ 1 , 2-d ] thiazol-6-yl )oxy ]acetic acid 
35 Using ethyl [ ( 2-mercapto-4 , 5-dihydronaphto [ 1 , 2- 

d]thiazol-6-yl )oxy Jacetate and bis(3- 



WO 98/13356 PCT/JP97/03384 

123 

f luorophenyl )methylbromide , the procedure of Example 5 1 
was otherwise repeated to synthesize the title 
compound. Yield 28%. 
m.p. 213-214°C (ethyl acetate) 
5 *H-NMR (DMSO-d 6 ) 6 : 2.82-3.08 (4H f m) , 4.70 (2H r s), 

6.64 (1H, s), 6.82 (1H, d, J= 8.0 Hz), 7.15-7.47 
(8H, m), 7.58-7.76 (2H, m) , 1H not confirmed. 
Example 99 

[ ( 2 -Bis ( 2- f luorophenyl ) methyl su If ony 1-4 , 5- 
10 dihydronaphtof 1, 2-d ] thiazol-£-yl ) oxy ] acetic acid 

Using ethyl [ ( 2-mercapto-4 , 5-dihydronaphto f 1 , 2- 
d]thiazol-6-yl)oxy]acetate and bis(2- 

f luorophenyl Jmethylbromide , the procedure of Example 5 1 
was otherwise repeated to synthesize the title 
15 compound. Yield 38%. 

m.p. 204-208°C (ethanol) 

'h-NMR (CDC1 3 ) 6 : 2.95-3.21 (4H, m) , 4.74 (2H, s) , 

6.74-6.82 (2H, m) , 7.00 (2H, t, J = 9.2 Hz), 7.04- 
7.39 (5H, m), 7.66 (1H, d, J = 7.6 Hz) , 7.98-9.00 
20 (3H, m) . 

Example 100 

Sodium [ (2-diphenylmethylthio-4 , 5-dihydronaphto[ 1 ,2- 

d ] thiazol-6-y 1 ) oxy ] acetate 

To a solution of [ ( 2-diphenylmethylthio-4 , 5- 
25 dihydronaphtof 1, 2-d] thiazol-6-yl )oxy]acetic acid (1.00 

g, 1.09 mmol) in ethanol (50 mL) was added lN-aqueous 

sodium hydroxide solution (2.2 mL) dropwise and the 

mixture was stirred at room temperature for 20 minutes. 

The solvent was then distilled off under reduced 
30 pressure. The residue was recrystallized from 

ethanol/water to provide 0.48 g of the title compound. 

Yield 46%. 

m.p. 223-225°C 

'h-NMR (DMS0-d 6 ) 6 : 2.79-3.04 (4H, m) , 4.18 (2H f s), 
35 6.16 (1H, s), 6.71 (1H, d, J = 7.4 Hz), 7.08-7.42 

(8H, m), 7.52-7.62 (4H, m) . 
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Example 101 

Sodium [ ( 2-diphenylmethylsulf onyl-4 , 5- 
dihydronaphto[ 1 , 2 -d ] thiazo 1-6 -yl ) oxy] acetate 
Using [ ( 2-diphenylmethylsul f onyl-4 f 5- 
5 dihydronaphto[ 1 , 2-d] thiazol-6-yl ) oxy] acetic acid , the 
procedure of Example 100 was otherwise repeated to 
synthesize the title compound. Yield 48%. 
m.p. 226-228°C (water) 

*H-NMR (DMSO-d 6 ) 6 : 2.83-3.11 (4H, m) , 4.30 (2H, s), 
10 6.30 ( 1H, s), 6.83 (lH, f d, J = 8.4 Hz), 7.11-7.42 

(8H, m), 7.58-7.75 (4H, m) . 
Example 102 

Ethyl [ ( 2-phenylamino-benzof uro[ 3 , 2-d ] thiazol-5- 
yl ) oxy ] acetate 

15 To a solution of ethyl [(3-oxo-2,3- 

dihydrobenzof uran-7-yl ) oxy] acetate (1.00 g, 4.23 irnnol) 
in chloroform (30 mL) was added pyridinium hydrobromide 
perbromide (1.35 g, 4.23 mmol ) at 0 °C and the mixture 
was stirred at room temperature for 30 minutes . The 

20 reaction mixture was poured into water. The organic 
layer was washed with water, dried over MgS0 6/ and 
filtered. The filtrate was concentrated under reduced 
pressure to provide 1.20 g of ethyl [ { 2 -bromo-3-oxo- 
2 , 3-dihydrobenzof uran-7-yl )oxy Jacetate . A mixture of 

25 this compound (1.20 g, 3.80 mmol) and l-phenyl-2- 

thiourea (580 mg, 3.80 mmol) in acetic acid (20 mL) was 
refluxed for 3 hours. The solvent was then distilled 
off under reduced pressure. To that residue was added 
water, and the mixture was extracted with ethyl 

30 acetate. The organic layer was washed with water, 
dried over MgS0 6 , and filtered. The filtrate was 
concentrated under reduced pressure, and the residue 
was purified by silica gel column chromatography (ethyl 
acetate-hexane =1 : 5 ) to provide 180 mg of the title 

35 compound. Yield 12%. 

m.p. 196-198°C (ethyl acetate-hexane) 
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l H-NMR (CDCI3) 6 : 1.30 (3H, t , J - 7.0 Hz), 4.29 (2H, 

q , J = 7.0 Hz), 4.87 (2H, s), 6.79 (1H, d , J - 7.8 
Hz), 7.04-7.45 (8H, m) . 

Example 103 

5 [ ( 2- ( 3-Fluorophenyl) ( phenyl )methylthio-4 , 5- 

dihydronaphto[ 1 , 2-d ] thiazol-6-yl ) oxy ] acetic acid 

Using ethyl [ { 2-mercapto-4 , 5-dihydronaphto[ 1 f 2- 
d]thiazol-6-yl)oxy]acetate and (3- 

f luorophenyl ) (phenyl )methylbromide, the procedure of 
10 Example 63 was otherwise repeated to synthesize the 
title compound. Yield 38%. 
m.p. 159-161°C (ethyl acetate) 

l H-NMR (CDC1 3 ) 6 : 2.82-3.08 (4H, m) , 4.70 (2H, s), 
5.40-6.00 (1H, br), 6.71 (1H, d, J = 8.0 Hz), 
15 6.92-7.01 (1H, m), 7.18-7.50 (10H, m), 7.57 (1H, 

d, J = 7.6 Hz) . 

Example 104 

[ (2-( 3-Fluorophenyl) ( phenyl )methylsul fonyl-4 ,5- 
dihydronaphto[ 1, 2-d] thiazol-6-yl )oxy]acetic acid 
20 Using ethyl ( ( 2~mercapto-4 , 5-dihydronaphto [ 1 , 2- 

d] thiazol-6-yl )oxy]acetate and (3- 

f luorophenyl) (phenyl Jmethylbromide , the procedure of 
Example 51 was otherwise repeated to synthesize the 
title compound. Yield 27%. 
25 m.p. 215-217°C (ethanol) 

l H-NMR (DMS0-d 6 ) 6 : 2.90-3.10 (4H, m) , 4.74 (2H, s), 

6.43 (1H, s), 6.92 (1H, d, J = 8.2 Hz), 7.10-7.69 
(11H, m), 1H not confirmed. 

The chemical formulas of the compounds obtained in 
30 Examples 1 to 104 are shown in Tables 1 to 7 . 
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A 4 



Ex. No. A 1 A 1 A ; 



1 


H 


H 


H 


0CH 2 COOH 


CHjCHj 


S-CH,CH 
1 

Ph 


Ph 


2 


H 


H 


H 


0CH,C0OH 


CH, 


S-CH* 


Ph 


3 


H 


H 


H 


0CH,C00H 


CH l CH 2 


S-CH a 


Ph 

rn 


4 


H 


H 


H 


OCH,COOH 


CH 2 


S-CH 2 CH=CH (E) 


Ph 


5 


H 


H 


H 


0CH,C00H 


CH 2 CH, 


S-CH,CH-CH <E) 


Ph 


6 


H 


H 


H 


0CH,C00H 


CH, 


S-CH 2 CH»CH 
Ph 


Ph 


7 


H 


H 


H 


0CH,C00H 


CH,CH 2 


S-CH 2 CH,CH 
1 

Ph 


Ph 


a 


H 


H 


H 


0CH,C00H 


CH 2 


S-CHtCH 
Ph 


Ph 


9 


H 


H 


H 


0CH,C0OH 


CH,CH, 


S-CHjCHjCH^H 
1 

Ph 


Ph 


10 


H 


H 


0CH 2 C00H 


H 


CH,CH, 


S-CH 2 CH,CH 
Ph 


Ph 


11 


H 


H 


H 


0CH,C00H 


OCH 2 


S-CH 2 CH,CH 
Ph 


Ph 


12 


H 


H 


H 


OCH 2 COOH 


OCH 2 


S-CH 2 CH 

i 

Ph 


Ph 


13 


H 


H 


H 


0CH,CO0H 


OCH 3 


S-CH 
1 

Ph 


Ph 



H H H H 
15 H H H 

H H OCH,CO0H H 



OCH,C0OH CH,CH 7 S-CH, 

OCH,COOH CH,CH 2 S-CH 
I 

Ph 

CH.CH, S-CH 



4-bipheny ly | 
2-naphthyl 

Ph 



• 
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Table 2 



A 



A T «j X-Ar 




Ex. No. A ' A 1 A ' A * 



B' X Ar 



17 H H H OCH a COOH OCH, S-CH 



2-naohthy I 
i 

Ph 



18 H H H OCH,COOH CH, S-CH,CH,CH,CH Ph 

I 



Ph 

19 H H H 0CH 2 CH 2 CH 2 CO0H CH, S-CH 2 CH Ph 

Ph 

OCH 2 CH 2 CH 2 COOH CH 2 S-CH,CH 2 CH Ph 

Ph 



20 H H H 



21 H H H OCH,COOH CH a CH 2 S-CH 

I 

Ph 



Ph 



22 H H H OCH 2 CH 2 COOH CH,CH 2 S-CH,CH Ph 

Ph 

23 H H H OCH,CH,COOH CH, S-CH 2 CH 2 CH Ph 

I 

Ph 

24 H H OCH,COOH H CH 2 S-CH 7 CH,CH Ph 

Ph 

25 CH > H CH ' 0CH 2 C00H CH, S-CH,CH,CH Ph 

Ph 

26 CHj CH > H 0CH 2 CO0H CH, S-CH 2 CH,CH Ph 

I 

Ph 

27 H H H OCH 2 COOH CH 2 S-CH Ph 

I 

Ph 

28 H H H OCH,CH,COOH CH 2 CH, S-CH Ph 

I 

Ph 

29 H H H OCH 2 COOH CH,CH 1 SO,-CH 2 CH Ph 

DU 



WO 98/13356 



128 



PCT/JP97/03384 



Table 3 









A* 




-Ar 














A* 








Ex . No . 


A 1 




A 


A 


B 1 


X 


Ar 


30 


H 


H 


H 


0CH,C00H 


CH 2 


S0,-CH 2 CH=CH <E) 


Ph 


31 


H 


H 


H 


0CH 2 C00H 


CH,CH 2 


SO,-CH r CH=CH (E) 


Ph 


32 


H 


H 


H 


0CH,C00H 


CH 2 CH 2 


S0 2 -CH 2 CH,CH 
Ph 


Ph 
















33 


H 


H 


H 


0CH 3 C00H 


CH 2 CH 2 


S0 7 -CH 2 CH,CH 2 CH 
Ph 


Ph 


34 


H 


H 


OCH,C00H 


H 


CH,CH 2 


SOj-CHiCH,CH 
1 

Ph 


Ph 


35 


H 


H 


H 


0CH,C00H 


0CH 2 


S0 2 -CH 2 CH 2 CH 
1 

Ph 


Ph 


36 


H 


H 


H 


OCHjCOOH 


CH 2 


S0 2 -CH 2 CH 2 CH 
1 

Ph 


Ph 


37 


H 


H 


H 


OCH,C00H 


CH 2 


S0 2 -CH 2 CH,CH,CH 
Ph 


Ph 


38 


H 


H 


H 


0CH,CH 2 C00H 


CH, 


S0,-CH,CH 2 CH 
1 

Ph 


Ph 


39 


H 


H 


0CH 2 C00H 


H 


CH 2 


S0 2 -CH 2 CH 2 CH 
1 

Ph 


Ph 


40 


H 


H 


K 


OCH 2 C0OH 


CH,CH, 


0-CH,CH 2 CH 
1 

Ph 


Ph 


41 


H 


H 


H 


0CH 7 C00K 


CH 2 CH 2 


NH-CH 2 CH,CH 
Ph 


Ph 


42 


H 


H 


H 


OCH,C0OH 


CH 3 CH, 


NH-CH 
1 

Ph 


Ph 


43 


H 


H 


H 


OCH,COOH 


CH,CH, 


NH-CH 2 CH 


Ph 
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Tab! 4 



V 



X-Ar 



44 
45 
46 
47 
48 
49 
50 

51 

52 

53 

54 

55 

56 
57 
58 
59 



Ex. No. A 1 A 2 



A A 



B 1 



H H H OCHjCOOH 

H H H OCHjCOOH 

H H H OCH2OOOH 

H H H OCHjCOOH 

H H H OCHjCOOEt 

H H H OCH 2 COOEt 

H H H OCHjCOOEt 

H H H OCHzCOOH 

H H H OCHjCOOH 

H H H OCHzCOOH 

H H H OCHzCOOH 

H H H OOfeCOOH 

H H H OCHjCOOH 

H OCHjCOOH H H 

H OCHjCOOH H H 

H OCHjCOOH H H 



CH 2 

CH 2 

CH 2 CH 2 

CH 2 CH 2 

CH 2 CH 2 

CHaCHj 

CHaCHj 

CH 2 CH 2 

CHjCHj 

CHaCHa 

CH 2 CH 2 

CH2CH 2 

CH 2 CH 2 
CH 2 CH 2 
CHaCH 2 
CH 2 CH 2 



NH-CH 2 CH 

I 

Ph 

NH-CH 2 CH 2 CH 
Ph 

S-CHCHj 
Ph 



S-CH 
I 

Ph 
S-CHaCH 
Ph 
SOyCH 
Ph 
SOrCH 
Ph 

CH 2 



CH 

I 

Ph 



Ar 



CHjCH 
I 

Ph 



S-CH 

I 

Ph 
S-CHjCH 
Ph 
SQj-CH 
Ph 



Ph 
Ri 

Ph 
Ph 
Ph 
Ph 
Fh 
Ph 
Ph 
Ph 
Ph 
Ph 

2,4-di-NO r Ph 
Ph 
Ph 
Ph 



WO 98/13356 



130 



PCT/JP97/03384 



Table 5 




A- ^ ^ 
A 4 



A 4 



B 



Ar 



60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 



H OCHjCOOH H 

H H M 

H H H 

H H H 

H H H 

H H H 

H H H 

H H H 

H H H 

H H H 

H H H 

H H H 

H H H 

H H H 

H H H 



H 

OCHjCOOEt 

OCHjCOOH 

OCHjCOOH 

OCHjCOOH 

OCHjCOOH 

OCHjCOOH 

OCHzCOOH 

OCHjCOOH 

OCH2COOH 

OCHjCOOH 

OCHjCOOH 

OCHjCOOH 

OCHjCOOH 

OCHjCOOH 



CH 2 CH 2 

CH 2 CH 2 

CH 2 CH 2 

OCH 2 

OCH 2 

OCH 2 

CHjCHa 

CH 2 CH2 

CHaCH 2 

CH 2 CH 2 

CH2CH 2 

CH 2 CH 2 

CH2CH 2 

CH 2 CH 2 

C^CKfe 



S02-CH 2 CH 
Ph 

SO-CH 2 CH 
Ph 

SOCHaCH 
Ph 

S-CH 
Ph 
SCH 

Ph 

S-CH 

I 

Ph 

S-CH 
I 

Ph 

SCH 
I 

Ph 

S-CH 
I 

Ph 

S-CH 
I 

4- F-Ph 

5- CH 

I 

4- CI-Ph 

5- CH 

Ph 

S-CH 
I 

Ph 

S-CH 

I 

Ph 

S-CH 

I 

Ph 



Ri 
Fti 
Ph 

2- naphthyl 
4-Me-Ph 
4-CI-Ph 
4-Me-Ph 
4-CI-Ph 
4-F-Ph 
4-F-Ph 
4-CI-Ph 
4-MeO-Ph 
4-CF 3 -Ph 
4-CN-Ph 

3- CI-Ph 
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Table 6 




s 



Ex. No. A 1 A 2 



B 1 



Ar 



75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 



H H 

H H 

H H 

H H 

H H 

H H 

H H 

H H 

H H 

H H 

H H 

H H 

H H 

H H 

H H 



H 
H 
H 
H 

H 

H 

H 

H 

H 

H 
H 
H 
H 
H 
H 



OCHjCOOH 

OCHjCOOH 

OCHjCOOH 

OCHjCOOEt 

OCHjCOOH 

OCHjCOOH 

OCHjCOOH 

OCHjCOOH 

OCHjCOOH 

OCHjCOOH 
OCHjCOOH 
OCHjCOOH 
OCHjCOOH 
OCHjCOOH 
OCHjCOOH 



CHjCH 2 

CHjCHj 

CHjCHj 

CH 2 CH 2 

CH 2 CHj 

CHjCHj 

CHjCHj 

OCHj 

CHjCHj 

CHjCHj 

CHjCHj 

CHjCHj 

CHjCHj 

CHjCHj 

CHjCHj 



S-CH 

I 

Ph 
S-CH 

I 

Ph 

SrCH 

I 

Ph 

S-CH 
I 

Ph 

S-CH 
I 

Ph 
S-CH 
Ph 
SOj-CH 
Ph 
SOj-pH 
Ph 

SOj-fH 
Ph 

SOj-<:H 
Ph 

SOj-CH 

4-F-Ph 
SOj-CH 

4-CI-Ph 
SOj-CH 
Ph 
SOj-fH 
Ph 

SOj-CH 
Ph 



2- CI-Ph 

3- Me-Ph 
2-Me-Ph 

4- NOj-Ph 
3*CF 3 -Ph 
2-F-Ph 
4-Me-Ph 
Ph 

4-CI-Ph 

4-F-Ph 

4-F-Ph 

4-cr-Ph 

4-CF 3 -Ph 

4-CN-Ph 

3-CI-Ph 
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A 




X-Af 



Ex. No. A 1 A 2 



A 4 



B 1 



Ar 



90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

100 

101 

102 

103 

104 



H H 

H H 

H H 

H H 

H H 

H H 

H H 

H H 

H H 

H H 

H H 

K H 

H H 

H H 

H H 



H 
H 
H 
H 
H 
H 
H 
H 
H 



H 
H 
H 



OCHzCOOH CH 2 CH 2 

OCHiCOOH CH 2 CH 2 

OCH2COOH CH 2 CH 2 

OCH2COO& CH2CH2 

OCHaCOOH CH 2 CH 2 

OCHsCOOH CH 2 CH2 

OCH 2 COOH CH 2 CH 2 

OCH 2 COOH CH 2 CH 2 

OCHaCOOH CHaCH 2 



OCHjCOONa CH 2 CH2 

OCHaCOONa CHaCH 2 

OCH 2 COOEt O 

OCHaCOOH CH 2 CH 2 

OCH 2 COOH CH 2 CHj 



SOa-<j:H 
Ph 

S0 2 -CH 
Ph 

SOa-CH 
Ph 

SOa-CH 
Ph 

SOrCH 
Ph 

SOa-CH 
Ph 

S-CH 
I 

3-F-Ph 

SCH 
I 

2-F-Ph 
SOz-CH 
3-F-Ph 



OCHaCOOH CHjeCHa SO^CH 



I 

2-F-Ph 
S-CH 
Ph 
SOa-CH 
Ph 

MH 



S-CH 
Ph 
SOa-CH 
Ph 



2- CI-Ph 

3- Me-Ph 

2- Me-Ph 

4- N0 2 -Ph 

3- CF 3 -Ph 

2- F-Ph 

3- F-Ph 

2- F-Ph 

3- F-Ph 

2- F-Ph 
Ph 

Ph 
Ri 

3- F-Ph 
3-F-Ph 
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Formulation Example 1 

(1) Compound of Example 21 3.0 g 

(2) Lactose 60.0 g 

(3) Corn starch 35.0 g 
5 (4) Gelatin 3.0 g 

(5) Magnesium stearate 2.0 g 



Using 30 mL of an aqueous solution of gelatin ( 10 
weight %, 3.0 g as gelatin), a mixture of the compound 
of Example 21 (3.0 g) , lactose (60.0 g), and corn 

10 starch (35.0 g) was granulated through a 1 mm-mesh 
sieve, dried at 40°C, and resieved. The resultant 
granules were mixed with 2.0 g of magnesium stearate 
and the mixture was compressed. The core tablets thus 
obtained were sugar-coated with an aqueous suspension 

15 of sucrose, titanium dioxide, talc, and gum arable. 

The coated tablets were glazed with beeswax to provide 
1000 finished tablets. 

Experimental Example 1 

20 PGI 2 receptor binding assay 

MES-NaOH buffer (pH 6.0) (500 uL) containing the 
membrane fraction (40 ug) of CHO cells caused to 
express human PGI 2 receptors, [ 3 H]Iloprost (20 nM) , and 
a test compound solution (50 uL) was incubated at 37 °C 

25 for 1 hour and then filtered through a membrane filter 
to separate the membrane-bound [ 3 H] Iloprost from the 
non-membrane-binding [ 3 H ] Iloprost . The radioactivity 
of the membrane-bound [ 3 H] Iloprost was determined with 
a liquid scintillation counter and the binding 

30 inhibition rate in each drug treatment group was 

determined against the specific binding of [ 3 H] Iloprost 
to the human PGI 2 receptor in the control (solvent) 
group . 

The test compound was added at the final 
35 concentrations of 10" 6 to 10" M M and the IC 50 values 
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were calculated from the inhibition rates at the 
respective concentrations. 

The results are shown below. 



5 Compound of Example IC 50 , uM 



1 0.024 

11 0.081 

12 0.061 
10 21 0.002 

29 0.021 



It is apparent from the above results that • 
15 compound (I) has a high affinity for the PGI 2 receptor. 
Experimental Example 2 

Platelet aggregation inhibition assay 

The citrated blood from healthy male adult donors 
was centrifuged at 1000 x g for 5 seconds and 20 

20 minutes to harvest platelet-rich plasma (PRP) and 

platelet-poor plasma (PPP), respectively. Then, PRP 
was diluted with PPP to a platelet count of 300,000/uL. 
The degree of platelet aggregation was measured with a 
platelet aggregation measuring apparatus. 

25 In the assay cuvette, 200 uL of PRP was incubated 

at 37 °C for 2 minutes. Then, 20 uL of a test drug 
solution was added and the mixture was further 
incubated for 2 minutes. Thereafter, aggregation was 
induced by adding 20 ul of ADP solution. The 

30 aggregation in the drug treatment group was compared 
with the maximum aggregation in the control group to 
find the inhibition rate. ADP was used in the minimal 
concentration (2xl0~ 6 to 3xl0" 5 M) inducing maximal 
aggregation in each assay. 

35 The test compound was added at the final 

concentrations of 10° to 10" 9 M and the IC 50 value was 
calculated from the inhibition rates at the respective 
concentrations . 
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5 



The results are shown 


below. 


Compound of Example 


IC 50 , uM 


1 


0.54 


21 


0.21 



10 It is clear from the above results that compound 

(I) has potent aggregation inhibitory activity against 
human platelets. 

INDUSTRIAL APPLICABILITY 

15 The compound (I) of the invention has a high 

affinity for PGI 2 receptors. 

The compound (I) of the invention acts as a PGI 2 
agonist in mammals (e.g. mouse, rat, hamster, rabbit, 
cat, dog, bovine, sheep, monkey and human) and has 

20 platelet aggregation inhibitory, vasodilative, 

bronchodilative, lipid deposition inhibitory, and 
leukocyte activation inhibitory activities. Thus, 
compound (I) is useful for the pharmaceutical 
composition for the prophylaxis and/or treatment of 
25 transient ischemic attack ( TIA) , diabetic neuropathy, 

peripheral vascular diseases (e.g. peripheral embolism, 
vibration syndrome, Raynaud's disease, etc.), systemic 
lupus erythematosus, post-PTCA 

reobliteration/restenosis , atherosclerosis , thrombosis 
30 (e.g. acute phase of cerebral thrombosis, etc.), 
diabetic gangrene, hypertension, pulmonary 
hypertension, ischemic diseases (e.g. cerebral 
infarction, myocardial infarction, etc.), angina 
pectoris (e.g. stable angina, unstable angia, etc.), 
35 glomerulonephritis, diabetic nephropathy, allergy, 

bronchial asthma, ulcer, decubitus, coronary restenosis 
after coronary intervention such as atherectomy and 
stent implantation, thrombocytopenia during dialysis, 
and so on. 
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CLAIMS 



1 . 



A compound of the formula: 



R l C-(CH 2 )m- 1 



It 
0 




X-Ar 



wherein R represents hydrogen or a substituent group; 

m represents an integer of 1 to 3; 

Ar represents an aromatic group which may be 

substituted; 

X represents a bond or a divalent straight-chain group 
which have 1 to 6 atoms and may be substituted; 
Y represents -S- , -O- or -N { R 2 ) - 

wherein R 2 represents hydrogen or a substituent group; 
Z represents -N= or -C ( R 3 ) = 

wherein R 3 represents hydrogen or a hydrocarbon group; 

ring A represents a benzene ring which may be 

substituted by a substituent in addition to a group of 

the formula: -0( CH 2 ) m COR 1 wherein the respective symbols 

have the same meanings as defined above; and 

ring B represents a 5- to 7-membered ring which may be 

substituted, 

or a salt thereof. 

2. A compound according to Claim 1 wherein 
R 1 is (i) hydrogen, 

(ii) a hydroxy which may be substituted by a C^ 6 alky], 
C 2 . 6 alkenyl, C 2 _ 6 alkynyl, C 3 . 6 cycloalkyl, C 6 _ u aryl or 
C 7 _ 16 aralkyl group, each of which may be substituted by 
1 to 5 substituents selected from the group consisting 
of halogen, Ci_ 6 alkyl which may be halogenated, C 2 . 6 
alkenyl which may be halogenated, C 2 _ 6 alkynyl which may 
be halogenated, C 3 . 6 cycloalkyl which may be 
halogenated, C 6 _ l0 aryl, C 7 _ n aralkyl, C^ alkoxy which 
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may be halogenated, C 6 _ 10 aryloxy, Ci_ 6 alkyl-carbonyi , 
C 6 -io aryl-carbonyl , C 7 . u aralkyl-carbonyl , alkyl- 
carbonyloxy, C 6 . 10 aryl-carbonyloxy , carboxy, Q x . ti 
alkoxy-carbonyl, carbamoyl, mono-C U6 alkyl-carbamoyl , 
di-Ci_ 6 alkyl-carbamoyl, amidino, imino, amino, mono-C,. 
alkylamino, di-C|_ 6 alkylamino, 3- to 6-membered cyclic 
amino, alkylenedioxy, hydroxy, nitro, cyano, 

mercapto, sulfo, sulfino, phosphono, sulfamoyl, mono- 
C U6 alkylsulfamoyl , di-C t _ 6 alkylsulf amoyl , Ci_ 6 
alkylthio which may be halogenated, C 6 _ 10 arylthip, C U6 
alkylsulf inyl , C 6 . i0 arylsulf inyl , C U6 alkylsul f onyl and 
Cfi.io arylsulf onyl, or 

(iii) an amino which may be substituted by 1 or 2 
substituents selected form the group consisting of C UA 
alkyl, C 2 _ 6 alkenyl, C 2 . 6 alkynyl, C 3 . 6 cycloalkyl, C 6 . u 
aryl and C 7 _ 16 aralkyl group, each of which may be 
substituted by 1 to 5 substituents selected from the 
group consisting of halogen, C U6 alkyl which may be 
halogenated, C 2 . 6 alkenyl which may be halogenated, C 2 _ ft 
alkynyl which may be halogenated, C 3 _ 6 cycloalkyl which 
may be halogenated, C 6 _ 10 aryl, C 7 _ n aralkyl, C,_ 6 alkoxy 
which may be halogenated, C 6 . 10 aryloxy, C U6 alkyl- 
carbonyl, C 6 . 10 aryl-carbonyl, C 7 _ n aralkyl-carbonyl, C,. f( 
alkyl-carbonyloxy, C 6 _ 10 aryl-carbonyloxy , carboxy, C t _ 6 
alkoxy-carbonyl, carbamoyl, mono-C^ alkyl-carbamoyl , 
di -C A _ 6 alkyl-carbamoyl, amidino, imino, amino, mono-C,./; 
alkylamino, di-Ci_ 6 alkylamino, 3- to 6-membered cyclic 
amino, C IO alkylenedioxy, hydroxy, nitro, cyano, 
mercapto, sulfo, sulfino, phosphono, sulfamoyl, mono- 
cle alkylsulfamoyl, di-C,. 6 alkylsulfamoyl, C,_ 6 
alkylthio which may be halogenated, C 6 . 10 arylthio, C Ufi 
alkylsulf inyl, C 6 . 10 arylsul f inyl , C,_ 6 alky lsul f onyl and 
C 6 . 10 arylsulf onyl ; 
m is an integer of 1 to 3; 
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Ar is a (i) C 6 _ u aryl or (ii) 5- to 10-membered 
aromatic heterocyclic group containing 1 to 4 hetero 
atoms selected from among nitrogen, sulfur and oxygen 
as a ring member other than carbon, each of which may 
be substituted by 1 to 5 substituents selected from the 
group consisting of halogen, C U3 alkylenedioxy , nitro, 
cyano, C). 6 alkyl which may be halogenated, C 3 _ 6 
cycloalkyl, Cj_ 6 alkoxy which may be halogenated, 
alkylthio which may be halogenated, hydroxy, amino, 
mono-Ci.e alkylamino, di-C,_ 6 alkylamino, C A . 6 alkyl- 
carbonyl, carboxy, Ci. 6 alkoxy-carbonyl , carbamoyl, 
mono-C^ alkyl-carbamoyl, di-C^ alkyl-carbamoyl , C 6 . l0 
aryl -carbamoyl, sulfo, Ci_ 6 alkylsulf onyl , C 6 „ 10 aryl and 
C 6 -io aryloxy; 
X is (i) a bond or 

(ii) a divalent group of the formula: -Xa.-Xb- 
wherein Xa is a bond, S, SO, S0 2 , 0 or NR*, 
wherein R* is hydrogen, C^ 6 alkyl, C 3 _ 6 cycloalkyl, C 6 . lL 
aryl, C 7 . u aralkyl, formyl, alkyl-carbonyl or C 6 . 10 

aryl-carbonyl ; and 

Xb is (a) a bond or (b) C M alkylene, C 2 _ 5 alkenylene, 
C 2 _5 alkynylene or a group of the formula: 
-<CH 2 ) p -Xc-(CH 2 ) q - 

wherein Xc is S, SO, S0 2/ 0 or NR* a , 

wherein R* a is hydrogen, C U6 alkyl, C 3 _ 6 cycloalkyl, C 6 ., A 
aryl, C 7 . u aralkyl, formyl, C U6 alkyl-carbonyl or C 6 _i 0 
aryl-carbonyl; p and q are independently an. integer of 
0 to 4 and p+q is an integer of 0 to 4, each of which 
group may be substituted by 1 to 5 substituents 
selected from the group consisting of (1) halogen, (2) 
nitro, (3) cyano, (4) alkyl which may be 

halogenated, (5) C 3 . 6 cycloalkyl, (6) C 7 . n aralkyl, (7) 
Cj.o alkoxy which may be halogenated, (8) alkylthio 
which may be halogenated, (9) hydroxy, (10) amino, (11) 
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mono-C,_ 6 alkylamino, (12) di-Cj. 6 alkylamino, (13) C 6 _ I0 
aryloxy, (14) C U6 alkyl-carbonyl , (15) C 6 _ 10 aryl- 
carbonyl, (16) oxo and (17) a (17-i) C 6 . u aryl or (17- 
ii) 5- to 10-membered aromatic heterocyclic group 
containing 1 to 4 hetero atoms selected from among 
nitrogen, sulfur and oxygen as a ring member other than 
carbon, each of which may be substituted by 1 to 5 
substituents selected from the group consisting of 
halogen, C 10 alkylenedioxy , nitro, cyano, C l . 6 alkyl 
which may be halogenated, C 3 _ 6 cycloalkyl, alkoxy 
which may be halogenated, C x _ 6 alkylthio which may be 
halogenated, hydroxy, amino, mono-Ci.$ alkylamino, di-C,_ 
6 alkylamino, alkyl-carbonyl, carboxy, C i _ 6 alkoxy- 

carbonyl, carbamoyl, mono— C^.g alky 1 —carbamoyl , di— Cj_g 
alkyl-carbamoyl , C 6 _ 10 aryl -carbamoyl , sulfo, Ci_ 6 
alkylsulfonyl , C 6 . 10 aryl and C 6 . 10 aryloxy; 
R 2 is (i) hydrogen, (ii) Cj_ 6 alkyl, (iii) C 2 _ 6 alkenyl, 
(iv) C 2 _ 6 alkynyl, (v) C 3 . 6 cycloalkyl, (vi) C 6 . u aryl, 
(vii) C 7 _ 16 aralkyl, (viii) f ormyl , (ix) alkyl- 
carbonyl, (x) C 6 _ 10 aryl-carbonyl , (xi) C 7 . n aralkyl- 
carbonyl, (xii) alkylsulfonyl, (xiii) C 6 . l0 

arylsulfonyl which may be substituted by 1 to 3 
substituents selected from the group consisting of 
alkyl, C x „ 6 alkoxy and nitro or (xiv) C 7 _ n 
aralkylsulf onyl ; 

R 3 is hydrogen, Ci_ 6 alkyl, C 2 _ 6 alkenyl, C 2 _ 6 alkynyl, C^* 
cycloalkyl, C 6 _ 1A aryl or C 7 _ 16 aralkyl; 

ring A is a benzene ring which may be substituted by 1 
to 3 substituents selected from the group consisting of 
halogen, alkylenedioxy, nitro, cyano, alkyl 

which may be halogenated, C 3 . 6 cycloalkyl, alkoxy 
which may be halogenated, C 1-6 alkylthio which may be 
halogenated, hydroxy, amino, mono-C^ alkylamino, di-C u 
6 alkylamino, C,_ 6 alkyl-carbonyl, carboxy, C,. 6 alkoxy- 
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carbonyl , carbamoyl, mono-C^ alkyl-carbamoyl , di-Cj_ 6 
alkyl-carbamoyl, C 6 _i 0 aryl-carbamoyl, sulfo, C,. fi 
alkylsulf onyl , C 6 . !0 aryl and C 6 _ 10 aryloxy, in addition 
to a group of the formula: -OfCHjJ^COR 1 ; and 
ring B is a 5- to 7-membered ring of the formula: 




wherein Ba is -CH 2 -, -(CH 2 ) 2 -; -(CH 2 ) 3 -, -CH=CH-, -O- , 
-0-CH 2 -, -CH 2 -0-, -0-CH 2 -CH 2 -, -CH 2 -0-CH 2 -, -S(0) r -, 
-S(0) r -CH 2 - or -S(0) r -(CH 2 ) 2 - wherein r is an integer of 
0 to 2, 

which ring may be substituted by 1 to 3 substituents 
selected from the group consisting of Ci_ 6 alkyl, C 2 _ 6 
alkenyl, C 2 . 6 alkynyl , C 3 . 6 cycloalkyl, C 6 _ u aryl and C 7 _» fi 
aralkyl . 

3* A compound according to Claim 1 wherein the 
group of the formula: -COR 1 is carboxy which may be 
esterified or amidated. 

4. A compound according to Claim 1 wherein R 1 is 
hydroxy which may be substituted. 

5 . A compound according to Claim 1 wherein R 1 is 
hydroxy. 

6 . A compound according to Claim 1 wherein m is 

1 . 

7. A compound according to Claim 1 wherein Ar is 
a C 6 _ u aryl which may be substituted by 1 to 3 
substituents selected from the group consisting of 
halogen, Ci_ 3 alkylenedioxy , nitro, cyano, C N6 alkyl 
which may be halogenated, C 3 . 6 cycloalkyl, C l _ 6 alkoxy 
which may be halogenated, C^e alkylthio which may be 
halogenated, hydroxy, amino, mono-C^ alkylamino, di-C,„ 
6 alkylamino, C U6 alkyl-carbonyl , carboxy, C,_ 6 alkoxy- 
carbonyl, carbamoyl, mono-d. 6 alkyl-carbamoyl , di-C u6 
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a lkyl -carbamoyl , C 6 _ 10 aryl -carbamoyl , sulfo, C M 
alkylsulfonyl , C 6 _i 0 aryl and C 6 _ l0 aryloxy. 

8. A compound according to Claim 1 wherein Ar is 
phenyl which may be halogenated. 

9. A compound according to Claim 1 wherein X is 
a divalent group of the formula: -Xa^Xb 1 - 

wherein Xa 1 is S, SO or S0 2 ; and Xb 1 is C^j alkylene 
which may be substituted by a C 6 . u aryl which may be 
substituted by 1 to 3 substituents selected from the 
group consisting of halogen, ' Ci_ 3 alkylenedioxy , nitro, 
cyano, C]. 6 alkyl which may be halogenated, C 3 _ 6 
cycloalkyl, Cj_ 6 alkoxy which may be halogenated, C t _ 6 
alkylthio which may be halogenated, hydroxy, amino, 
mono-C 1-6 alkylamino, di-C^ alkylamino, C 1 , 6 alkyl- 
carbonyl, carboxy, C U6 alkoxy-carbdnyl , carbamoyl, 
mono-Ci. 6 alkyl-carbamoyl, di-C^ alkyl-carbamoyl , C 6 . I0 
aryl-carbamoyl , sulfo, Cj. 6 alkylsulfonyl, C 6 . 10 aryl and 
C 6 -io aryloxy. 

10. A compound according to Claim 9 wherein Xa ! 

is S. 

11. A compound according to Claim 9 wherein Xb 1 
is C N3 alkylene which may be substituted by a phenyl 
which may be halogenated. 

12. A compound according to Claim 1 wherein Y is 

-S-. 

13. A compound according to Claim 1 wherein Z is 

-N= . 

14 . A compound according to Claim 1 wherein ring 
B is a ring of the formula: 




wherein Ba l is -CH 2 - , -(CH 2 ) 2 -/ -0-CH 2 - or -0- . 

15. A compound according to Claim 1 which is a 
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compound of the formula: 




R l C-(CH 2 )m-0 
ll 
0 

wherein the respective symbols have the same meanings 
as defined in Claim 1. 

16 . A compound accordipg to Claim 15 wherein 
R l is hydroxy; 
mis 1 ; 

Ar is phenyl which may be halogenated; 
X is a divalent group of the formula: -Xa 2 -Xb 2 - 
wherein Xa 2 is S, SO or S0 2 ; and Xb 2 is alkylene 
which may be substituted by a phenyl which may be 
halogenated; and 

ring B is a ring of the formula: 




wherein Ba 2 is -CH 2 - , -(CH 2 ) 2 -, -0-CH 2 - or -O- . 

17. A compound according to Claim 1 wherein 
R 1 is hydroxy which may be substituted by a C l _ 6 alkyl; 
m is an integer of 1 to 3; 

Ar is C 6 . u aryl which may be substituted by 1 to 3 
substituents selected from the group consisting of 
halogen, nitro, cyano, Cj_ 6 alkyl which may be 
halogenated, Cj_ 6 alkoxy and C 6 _ I0 aryl; 
X is (i) a bond or 

(ii) a divalent group of the formula: -Xa 3 -Xb 3 - 
wherein Xa 3 is a bond, S, SO, S0 2/ O or NH; and 
Xb 3 is a C U5 alkylene or C 2 _ 5 alkenylene group which may 
be substituted by a phenyl which may be halogenated; 
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Y is -S-; 
2 is -N=; 

ring A is a benzene ring which may be substituted by 1 
to 3 Cj. 6 alkyl, in addition to a group of the 
formula: -0( CH 2 JnCOR 1 ; and 
ring B is a ring of the formula: 



wherein Ba 3 is -CH 2 - , -(CH 2 ) 2 -, -0-CH 2 - or -O- . 

18. A compound according to Claim 1 which is 
[ ( 2 -diphenylmethylthio-4 , 5-dihydronaphtho [1,2- 

d ] thiazol -6-yl ) oxy] acetic acid, 

[ ( 2- ( 2 , 2-diphenylethyl ) thio-4 , 5-dihydronaphtho [1,2- 
d]thiazol-6-yl)oxy]acetic acid, 

[ { 2-diphenylmethyl ) sulf onyl-4 , 5-dihydronaphtho [1,2- 

d] thiazol-6-yl )oxy] acetic acid, 

[ ( 2-bis ( 3-f luorophenyl )methylsulf onyl-4 , 5- 

dihydronaphtof 1 , 2-d] thiazol-6-yl ) oxy ] acetic acid, 

[ ( 2-bis ( 2-f luorophenyl )methylsulf onyl-4 , 5- 

dihydronaphto[ 1 , 2-d] thiazol-6-yl )oxy] acetic acid, or a 

salt thereof. 

19. A compound according to Claim 1 which is 
[ ( 2 -diphenylmethylthio-4 , 5-dihydronaphtho [ 1 , 2- 

d] thiazol-6-yl ) oxy] acetic acid, 

[ ( 2- ( 2 , 2-diphenylethyl ) thio-4 , 5-dihydronaphtho [1,2- 
d ] thiazol - 6 -yl ) oxy ] acetic acid, 

[ (2-diphenylmethyl ) sulf onyl-4 , 5-dihydronaphtho [ 1,2- 

d] thiazol -6 -yl ) oxy] acetic acid, 

[ ( 2-bis ( 3-f luorophenyl Jmethylsulf onyl-4 , 5- 

dihydronaphto[ 1 , 2-d ] thiazol-6-yl ) oxy] acetic acid, 

[ ( 2-bis ( 2-f luorophenyl )methylsulf onyl-4 , 5- 

dihydronaphtof 1 , 2-d] thiazol-6-yl )oxy]acetic acid, or a 

pharmaceutically acceptable metal salt. 

20. A process for producing a compound of Claim 




WO 98/13356 



144 



PCT/JP97/03384 




wherein Hal represents halogen; the other symbols have 
the same meanings as defined in Claim 1, or a salt 
thereof with a compound of the formula: 



wherein the respective symbols have the same meanings 
as defined in Claim 1 , or a salt thereof, optionally 
followed by hydrolysis or oxidation of the resultant 
compound; or 

ii) subjecting a compound of the formula: 



wherein X' represents SH, OH or NH 2 ; the other symbols 
have the same meanings as defined in Claim 1 , or a 
tautomer thereof, or a salt thereof, to alkylation, 
optionally followed by hydrolysis or oxidation of the 
resultant compound. 

21. A compound of the formula: 



H 2 N-C-X-^r 



R , C-(CH 2 )m-i 
1 
0 





l 

0 



wherein R represents hydrogen or a substituent group; 
m represents an integer of 1 to 3; 
X' represents SH, OH or NH 2 ; 
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Y represents -S-, -O- or -N(R 2 )- 

wherein R 2 represents hydrogen or a substituent group; 
Z represents -N= or -C(R 3 ) = 

wherein R* represents hydrogen or a hydrocarbon group; 
ring A represents a benzene ring which may be 
substituted by a substituent in addition to a group of 
the formula: -0( CH^COR 1 wherein the respective symbols 
have the same meanings as defined above; and 
ring B represents a 5- to 7-membered ring which may be 
substituted, or a tautomer thereof, or a salt thereof. 

22. A pharmaceutical composition which comprises 
a compound of Claim 1, if necessary together with a 
pharmaceutically acceptable carrier. 

23. A composition according to Claim 22 which is 
for eliciting a prostaglandin I 2 receptor agonistic 
effect . 

24. A composition according to Claim 22 which is 
for inhibiting a platelet aggregation. 

25. A composition according to Claim 22 which is 
for the prophylaxis or treatment of transient ischemic 
attack, diabetic neuropathy, peripheral vascular 
diseases or ulcer. 

26. A method for eliciting a prostaglandin I 2 
receptor agonistic effect in a mammal in need thereof 
which comprises administering to such mammal an 
effective amount of a compound of Claim 1 with a 
pharmaceutically acceptable excipient, carrier or 
diluent . 

27. Use of a compound of Claim 1 for 
manufacturing a pharmaceutical composition for 
eliciting a prostaglandin I 2 receptor agonistic effect. 
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